Library  of  the  University  of  Alberta,  Edmonton,  Alberta 


Paulson,  Morris  James 

An  investigation  of  the  standard  of 
achievement  in  the  lower  limit  of  the 
B  group  in  Grade IX  Mathematics  in  June 
1948. 


Cix  aiBBIS 
aramsmais 

HBiHilWlS 


Digitized  by  the  Internet  Archive 
in  2017  with  funding  from 
University  of  Alberta  Libraries 


https://archive.org/details/investigationofsOOpaul 


UNIVERSITY  OF  ALBERTA 


AN  INVESTIGATION  OF  TEE  STANDARD  OF 
ACHIEVEMENT  AT  THE  LOWER  LIMIT  OF  THE  B 
GROUP  IN  GRADE  IX  MATHEMATICS  IN  JUNE,  1948* 


A  DISSERTATION 


SUBMITTED  TO  THE  SCHOOL  OF  GRADUATE  STUDIES 
IN  PARTIAL  FULFILMENT  OF  THE  REQUIREMENTS 
FOR  THE  DEGREE  OF  MASTER  OF  EDUCATION 


FACULTY  OF  EDUCATION 


BY 

MORRIS  JAMES  PAULSON 

MEDICINE  HAT,  ALBERTA 
OCTOBER,  1949 


-i- 


■  .()  ri  ]\i  /:■?  C  V'A  THOi, 

,  m  t  ■'  r  .  r  .  -  :  >ko 


-  -  '  .  t.;jr  ■  .  V  '>3  r  OT  m" :  'Tin 

l:'  ■  ■  ■  .  ■:  JO  00  J  '  : :  ■  ST~i  I  iil'iJr:.  Jl  ■ 

■  0)T:  .  J  ■  0  :  ■■■•:  He'S 


■  on  ,  ■  oovoo  no  moonm. 


■  l.  ■■veier.. 


UNIVERSITY  OF  ALBERTA 


FACULTY  OF  EDUCATION 

The  undersigned  hereby  certify  that  they 
have  read  and  do  recommend  to  the  Committee  on 
Graduate  Studies  for  acceptance,  a  dissertation 
"  An  Investigation  of  the  Standard  of  Achievement 
at  the  Lower  Limit  of  the  B  Group  in  Grade  IX 
Mathematics  in  June,  1948"  submitted  by  Morris 
James  Paulson,  B.Ed.,  in  partial  fulfilment  of 
the  requirements  for  the  degree  of  Master  of 
Education. 

Professor 

Professor 

Professor 

Professor 


i.  ,.v'  -ca  «.:■ 

pro  r:c  tax  "o  vaxt oa  a 

•  '  :  ■  '  '  ■ 

'  Bt-tS  i 

- 

---:  '-fi  f  C  A''  :  TP  ;  P--  '•-*'■■■■■'  '-P  ■■ 

-  ...A  vC  ■  ■  '  C  ;  ■  '  A.:  ,  P  .  ■  f  :  CP  T  A"  TliTp 

p  :  p  .  •  '  p  ’  <•  •  •  "  '  f‘?r  'X' 

■  0‘S  ■  '  ' 

,,  .  :  ,  ; - . 


4  ,  *  4  ,  *  ,  .  V 

t'i\  ^  a  ,  .  ■ 


TABLE  OF  CONTENTS 


LIST  OF  TABLES  Page 

LIST  OF  FIGURES 

Chapter 

I.  PURPOSE  AND  PROCEDURE  OF  THE  INVESTIGATION  1 


I.  Purpose  of  the  Investigation  1 

II.  The  Examination  Paper  2 

III.  Selection  of  the  Data  2 

IV.  Range  of  Raw  Scores  3 

V.  Distribution  of  Transmuted  Scores  3 

VI.  Hanking  and  Range  of  Scores  4 

VTI.  Procedure  of  the  Investigation  5 

II.  REVIEW  OF  PREVIOUS  STUDIES  7 


I.  A  Determination  of  Generalizations 
Basic  to  the  Mathematics  Curricula 
of  the  Intermediate  and  Senior  High 
Schools  of  Canada:  Part  3-  Generali¬ 
zations  of  Grade  IX 

G.  French  7 

II.  A  Determination  of  Generalizations 
Basie  to  the  Mathematics  Curricula 
of  the  Intermediate  and  Senior  ^igh 
Schools  of  Canada:  Part  4-  Generali¬ 
zations  of  Grade  X 

0.  Massing  8 

III.  A  Report  on  Algebra  3  Papers  of  June 


1938 

S.  Hooper 


-iii- 


8 


;.'l:  V, :  'TO  TJOAT 


- 


•XCKT:.  xTO 


- 

:  V;J.  •:  ,  T  *  ?.o  \i  '  *1 


•  -■  ••  :.r-  -  \»  T  ,  .“T 


.  :  n  "  .  '  y  .  .. ::  ' 

\Q%0i  MIB*  ' 

- 

* 


- 

* 

-  :  :  ::rn  :  s;b  !  •  .  a  :  :U  '  r  1; o 

;■/.  ‘iioor.o^ 

. 

*  j_  ’•  T‘. .  X  •;  -•  1 ‘  j  3  J  I' •  9  i''  T 55 1- :  Z  i 1  '•  .  J  f'  '  £  B'E 

'  -  •:  :  a  J  :■  ‘  ■■■■?:.  (.T;  erO  To 


' 


l 

■  /  T 


-  . 


.  •  ... 


Chapter 


Page 

IV.  Graphs  in  General  Mathematics  8 

H.  Miner 

V.  Student  Attainment  in  the  Algebra  2 
Examination  of  1944 

V.  Miller  9 

VI.  Summaries  of  Investigations  in  the 
Mathematical  Field 

M.E.  LaXerte  9 

III.  ANALYSIS  OF  TEE  DISTRIBUTION  OF  SCORES 

ON  THE  INDIVIDUAL  TEST  ITEMS  11 

I.  Frequencies  of  Scores  on  the  Various 

'Test  Items  11 

II.  Graphs  of  frequencies  of  Correct  and 

^ero  scores,  and  No  attempts  16 

IV.  ANALYSIS  OF  THE  INDIVIDUAL  ANSWERS  ON 

EACH  TEST  ITEM  OF  THE  EXAMINATION  24 

V.  ANALYSIS  OF  THE  TEXT  BOOK  88 

I.  Analysis  of  the  text  for  Relationships  89 

II.  Analysis  of  the  text  for  Concents  99 

III.  Analysis  of  the  text  for  Routines  102 

VI.  ANALYSIS  OF  THE  EXAMINATION  PAPER  110 

I.  Analysis  of  the  examination  paper 

for  Relationships  110 

II.  Analysis  of  the  examination  paper 

for  Concepts  117 

III.  Analysis  of  the  examination  paper 

for  Routines  119 


-iv- 


ai 

fco 

vxi 

i  ,-  rx 


•  •  *  ■: 

.  •  •  ’ VV;:  ' 

v.  lo  -.r-J'-i  fui'" 

- 

6  ■ ii  is  iffy's* tWa^ 

:•  -  .  ■ 

.  .  ....  vX  v  :  If  .TU- 

;.v  ;  r  .  '  I iOi:  T 

■ 

•5J  :  r  -  $  B  --  •• 

,,:5  *o*«9U  10  1  • 

* 

■  '.  .  .  ’ 

■  i  ■  •  -••  >  '  ’.-’.I'l".  . 

lo 

-IV 

■  ' 

6-: Ux..«  !■'  :'.Xav  i©** 

...  _  r!  0  "  ■  •  *  • 

' 

‘Xo''-: 


•  I  ■ 


Chapter  Page 

VII.  PUPIL  ACHIEVEMENT  ON  RELATIONSHIPS, 

CONCEPTS  AND  ROUTINES.  128 

I.  Pupil  Mastery  of  Relationships  141 

II.  Pupil  Mastery  of  Concepts  145 

III.  Pupil  Mastery  of  Routines  146 

IV.  Summary  of  Mechanical  Errors  146 

VIII.  PUPIL  MASTERY  OF  THE  COURSE  ON  THE 

BASIS  OF  TOPICS  150 

IX.  SUMMARY  160 

X.  CONCLUSIONS  185 

BIBLIOGRAPHY  187 


-v- 


! 

, 

- 


■ 


•  'r  •  /  v  ..  , 


‘ 


- 


LIST  OF  TABLES 


Page 

3 


I.  distribution  of  Scores 

II.  Hanking  and  *ange  of  Scores  4 

III.  Frequency  of  Scores  on 

Questions  1  to  8  II 

IV.  frequency  of  Scores  on 

Questions  9  to  16  11 

V.  Frequency  of  Scores  on 

Questions  17  to  24  11 

VI.  to  XVI 

Frequency  of  ^eores  on 


Questions  25  to  53 

12-15 

XVII. 

Frequencies  of  Perfect  scores 

15 

XVIII. 

Frequencies  of  Zero  scores 

17 

xrx  . 

frequencies  of  No  attempts 

19 

XX. 

to  XXVI 

Relative  Mean  Scores  on  Questions 

1-53 

21-23 

XXVII. to  LXXXII. 

Frequencies  of  dorrect  Answers, 

No  attempts,  and  Errors  for 

questions  1-53 

26-87 

ixmn. 

Summary  of  Achievement  in 

Relationships 

140 

LXX3CIV. 

Summary  of  Achievement  in 

Concepts 

142 

LXIXV. 

Summery  of  Achievement  in 

Routines 

144 

LXXXVI. 

Summary  of  Mechanical  Errors 

147 

-vi- 


£1 


■■ 


Ql 


?>X 


'* 

* 

::•>  iQV,  .  1  O  6 *M\ Wp O' t*  *1ZI 

r  0  w  I  aj.T::lu  a^i.p 

;,..  ,  ,n 

61  o:}  1  1 


s  :oo  ' 


XI  o j  vl  &:ioJJa$iO 

;;\r*  ■  .,  *jy 

,-.i  ,  •  v-  -1  o  ■ 

;  '  TO  a  i  O.u  i  1  .  HVX 

..  .  o  ,:  ."  V  •  -  - 

a.-ri!  .  ;r a  ■  to  o  .Ion  a  re;  -  , 

- 

1 1 :  C'L'..  &0-‘  OO  l  6  ttcvIe-A.. 


.  ■  '  i  :  3  i >  '  - 

XX 1.  -3.U0  i:  ts  i!J0 
;■  .,.  V- 1  ■'  ix':  xxxx/o 

£■:  '■  ,  ,  '  •>  />  V  ■  *  '•  •' 

,  j;  In gsgv'6  iiij ■  -  ;"g /■•-  ■  ; 


* 1 


..  TV- 


Page 


LXXXVTI.  Achievement  on  Algebra  topics  153 

LXXXV'III  •  Achievement  on  Geometry  tonics  157 

LXXXIX.  Summary  of  Scores  177 

on  questions  1  to  40 
XC.  Summary  of  Scores  on 

questions  41-53  180 


-vii- 


-  . 

:•  .  . iixvxr-.:j 


, 


LIST  OF  FIGURES 


Figure  Page 

1.  Distribution  of  ^tending  or  Grades  4 

2.  Distribution  of  "Pull  Marks"  on 

questions  1  to  53  16 

3.  Distribution  of  zero  scores  on 

questions  1  to  53  13 

4.  Distribution  of  Ho  Attempts  on 

questions  1  to  53  20 

5.  Percentage  of  Total  raw  score 
possible  "  obtained  on  the 
individual  topics  in  the  Algebra 

section  of  the  examination  155 

6.  Total  raw  score  value  per  topic 
on  the  Algebra  section  of  the 

examination.  156 

7.  Percentage  of  "Total  raw  score 
possible"  obtained  on  the 
individual  topics  in  the  Geometry 

section  of  the  examination  158 

8.  ^otal  raw  score  value  per  topic 
on  the  Geometry  section  of  the 

examination.  159 


-viii- 


a1.::;. .;  i" 

tc-  iTJ'xh*  . 

■  -,  v-.  ....  •  •.  -  ";:o'  r?o  ‘rhr..;  *r.$  ‘  K*  , 

ow  I  13  e'-wp. 

l  ■  •  •  .  ■  ’  -  i  •>  •  •?■  •-■  *  ■ 

.  •  .*  '  :  '  •  *  ' 

■-'•J  r ^  I.:  1'.::.  c 

.  .  .r.:  :i  .  ;•;•  e 

' 

■ 

. 

•• 

.  . :.  •  r ..  .:.  •  r  J  oes 

•..  1  Le  :  ;•  •  ;  i  I&:  c  -  . 

•o  jo  '  '  .:  ISO.'  <  no 

, 


CHAPTER  I 

THE  PURPOSE  AND  THE  PROCEDURE  OF  THE  INVESTIGATION 


I.  The  Purpose  of  the  Investigation 

The  purpose  of  this  investigation  is  to  determine 
by  an  analysis  of  the  lowest  300  B  group  examination 
papers,  the  existing  standards  of  mathematical  achievement 
as  found  in  the  Grade  IX  Mathematics  papers  for  June, 1948. 
This  investigation  will  be  concerned  with  those  157  can¬ 
didates  having  a  raw  score  of  40,  and  143  of  the  candidates 
having  a  raw  score  of  41.  These  raw  scores  correspond  to 
transmuted  or  percentage  scores  of  45  and  46  respectively. 

The  problems  which  require  solution  in  regards  to 
this  investigation  are,  namely: 

a.  What  do  the  students  at  this  level  know? 

b.  What  do  the  students  at  this  level  not  know? 

o.  Are  definitions  meaningful  to  the  students? 

d.  Do  the  students  know  proofs  and  constructions? 

e.  Does  the  students’  work  show  any  evidence  of 

logical  thought,  or  does  their  work 
reflect  only  memorization? 

f ♦  Does  the  examination  paper  test  the  students’ 
powers  to  specialize  and  apply  abstract 
theory  to  particular  problems  and 
situations? 

g.  Does  the  examination  pagper  test  the  students* 

powers  to  generalize  or  theorize? 

h.  Was  the  examination  fair? 

To  answer  these  questions  the  prescribed  text¬ 
book,  the  examination  booklet,  and  the  300  students* 
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mnswer  papers  were  critically  analyzed  under  the  follow¬ 
ing  main  headings: 

a.  Relationships 

b.  Concepts  or  technical  vocabulary 

c.  Routines  or  techniques. 

II.  The  Examination  Paper 

The  Grade  IX  mathematics  paper  for  1948  consists  of 
two  sections,  Section  A  and  Section  B.  Section  A  contains 
40  multiple  choice  questions  worth  2  marks  each  and  arran¬ 
ged  for  machine  scoring.  Section  B  contains  IS  problems 
with  a  total  raw  score  of  59  marks.  These  13  questions 
are  not  machine  scored,  and  a  suitable  place  is  provided  for 
rough  work  and  the  correct  answer.  In  all,  the  paper 
oonslsts  of  53  questions,  totalling  119  marks. 

III.  Selection  of  the  Data 

Nine  thousand  six  hundred  and  forty  four  (9644) 
students,  using  the  prescribed  text  ”  Mathematics  for 
Today”  by  Lazerte  and  Betz,  wrote  the  Grade  IX  mathematics 
examination  in  Alberta  schools  in  1948.  The  marking, 
ranking,  and  division  of  scores  into  the  various  grades 
were  done  by  the  Department  of  Education  prior  to  the 
commencement  of  this  investigation. 

In  order  to  select  the  raw  data  (the  500  exam¬ 
ination  papers),  it  was  necessary  to  obtain  the  indiv¬ 
idual  score  cards  for  all  the  Grade  IX  students,  from 
the  Dept,  of  Education.  Examination  of  these  cards  showed 
that  a  raw  score  of  40  comprised  the  lower  limit  of  the 
grade  B  mathematics  students*  All  the  score  cards  having 
a  raw  score  of  40  (157),  and  143  of  the  cards  having  raw 
scores  of  41  were  chosen  to  make  up  the  300  lowest  grade  B 
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raw  scores*  After  obtaining  the  file  number  of  each  of  these 
300  score  oards,  it  was  then  possible  to  search  out  the 
Individual  examination  papers.  These  300  papers  comprised 
the  raw  data  for  this  investigation.  The  distribution  of 
these  300  scores  is  shown  in  Table  I  below. 


TABLE  I 

DISTRIBUTION  OF  SCORES 


Raw  Score 

t 

Transmuted  Score 

» 

T 

Number  of  Papers 

40 

t 

45 

t 

157 

41 

1 

46 

? 

143 

1 

#otal  300 

IV.  Range  of  Raw  Scores 


The  highest  possible  raw  score  was  119,  and  the 
actual  range  of  raw  scores  was  from  a  low  of  10  to  a  high 
of  102.  These  two  scores  correspond  to  transmuted  or 
percentage  scores  of  5  and  100  respectively. 

V.  Distribution  of  Transmuted  Scores 

The  formation  of  the  transmutation  table  was  based 
on  the  distribution  of  raw  scores  as  found  in  a  random 
selection  of  1000  papers  taken  from  a  variety  of  centers 
throughout  the  province,  namely:  villages  and  small  towns, 
larger  towns,  Calgary,  Edmonton,  and  various  rural  areas. 

A  distribution  table  and  a  cumulative  frequency  table,  based 
on  the  results  of  the  1000  mentioned  papers  were  made.  The 
Examinations  Branch  had  previously  determined  what  perdentage 
of  students  would  be  given  H,  A,  B,  C#  D,  and  knowing  these 
percentages,  it  was  possible  to  divide  the  cumulative  freq¬ 
uency  table  into  the  five  separate  standings.  The  Board 
had  also  decided  what  range  of  transmuted  scores  would  be 
included  in  each  of  the  five  above  groups. 
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A  straight  line  graph  was  next  constructed  with  the 
ordinate  representing  the  range  of  raw  scores  from  0  to 
1!L(B,  and  the  abscissa  representing  the  range  of  transmuted 
scores  from  0  to  100 ♦  With  this  graph  it  was  then  possible 
to  find  the  transmuted  score  corresponding  to  any  given 
raw  score,  and  from  this  obtain  a  distribution  of  trans¬ 
muted  scores  for  the  province  as  a  whole* 

VI.  Ranking  and  Range  of  Scores 

TABLE  II 

RANKING  AND  RANGE  OF  SCORES 


%  Score 

Raw  Score 

!  Grade 

Nol  of  Papers  ' 

$  of  Total 

90-100 

75-102 

H 

959 

9*94 

60-89 

57-74 

A 

2484 

25.76 

45-59 

40-56 

»  B 

3194 

33.12 

30-44 

28-39 

C 

1940 

20.12 

0-29 

10-27 

D 

1067 

11.06 

Total  9644 

100.00 

“S 

G 


u 

9 

to 


Standing 


Figure  1*  Distribution  of  standings  or  grades 
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VII *  Procedure 

Analysis  of  the  raw  data  in  this  investigation  was 
performed  in  four  different  steps: 

a.  Analysis  of  the  distribution  of  scores  on  the 
individual  test  items 

b*  Analysis  of  the  individual  answers  on  each  test 


item 

c*  Analysis  of  the  text-book  and  examination  paper 
for  relationships,  concepts  and  routines 

d.  Analysis  of  the  main  topics  on  the  examination 


paper. 

Analysis  of  the  distribution  of  scores  on  each  in¬ 
dividual  test  item  was  developed  by  using  tables  and  graphs  to 
show  the  frequency  of  zero  scores,  partial  scores,  and 
perfect  scores  onesch  of  the  53  examination  questions « 

Analysis  of  the  individual  answers  on  each  test 
item  was  done  question  by  question  for  each  of  the  300 
papers*  The  number  and  percentage  of  correct  answers,  no 
attempts,  and  other  answers  were  expressed  in  tabular  form, 
with  a  short  discussion  and  interpretation  of  results 
fallowing  each  individual  test  question* 

Analysis  of  the  text-book  and  the  examination  paper 
was  performed  under  the  three  previously  mentioned  main  heading 
relationships,  concepts,  and  routines,  definitions  of  each 
which  will  be  found  in  Chapter  V* 

In  analysing  the  main  topics  of  the  examination, 
the  questions  were  first  divided  into  two  main  sections, 
Algebra  and  Geometry,  and  these  in  turn  were  subdivided 
into  individual  main  topics  for  sub-analysis*  Chapter 
VIII  explains  fully  how  the  "mean  total  score"  for  the 
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300  students  on  each  individual  topic  was  calculated  and 
expressed  as  a  percentage  of  the  total  raw  score  possible 
for  that  particular  topic# 


a 


CHAPTER  II 


A  REVIEW  OP  PREVIOUS  STUDIES 

A  short  review  of  several  previously  written  theses 
on  the  related  topic  of  tdxt-book  and  examination  paper 
analysis  will  "pin-point"  the  conclusions  reached  in  former 
studies.  Although  some  of  these  theses  do  not  deal  directly 
with  the  raw  data  of  the  grade  IX  mathematics  examinations, 
they  all  have  conclusions  which  bear  directly  on  the  work 
of  the  grade  IX  mathematics  teacher. 

1.  A  Determination  of  Generalizations  Basic  to  the 
Mathematics  Curricula  of  the  Intermediate  and  Senior  High 

Schools  of  Canada?  Part  3-  Generalizations  of  Grade  IX.  by 

Gordon  French-  1944. 

Mr.  French  made  an  analysis  of  all  the  grade  IX 
mathematics  texts  used  by  the  nine  provinces  of  Canada, 
and  he  divided  the  obtained  subject  matter  into  three  main 
groups:  generalizations*  language,  and  information.  The 
writer  found  some  difficulty  in  defining  each  of  these  terms, 
and  in  his  introduction  Mr.  French  states,  "At  the  beginning 
of  the  study  an  attempt  was  made  to  define  eaefcr  of  these 
three  terms  for  the  purpose  of  distinguishing  them.  However 
as  the  study  progressed  it  became  apparent  that  the  simplest 
solution  was  that  of  classifying  the  concepts  arbitrarily 
either  as  generalizations,  language  or  information  owing  to 
the  difficulty  of  border-line  eases.  For  example,  such 
terms  as  parallel  lines,  angle,  perpendicular,  were  classified 
as  language  although  each  is  as  rich  in  ideas  as  many  of  the 
generalizations” . 

455  generalizations  under  45  main  headings  were  tabulated 
as  those  basic  to  the  grade  IX  mathematics  curricula  of 

-7- 


' 

oc '  y$o'* 


. . . . . . . 

3  ,  >  j-iorU  P. 

....  ....  ■  -  ...  ;•  .  o,  ooVo:oo.O  s':/  ■•••!  0  0;oooX  of  -7  00 

yO  ...  ;;;,-v\.:.:;':.OvO  .,  X  '  O'  •‘..-.V-/  V:70 

.  ■■  •....■  "  0  '  :  '  ’  X  '.  .  07  0  7  O'  )  ■  ”  O'.  '  *OOXOXvX3. 

.-O'/  ./'  O  Xl  oX..!  X  0  O 07.  ' '  f  XX.!  - 

• 

.  •;  :  ;  ■  •  c  -  '  "  o  O  '..: 


Ha 


zone 


ao 


O 


-  . o  ji/XXO'/Oo . 

VO  ' . .  I  0_J;.: 


XXtSTX  HOi^O 


.  .)  ■  .  .v.  .  .  -X-oy  -.O'  s  ■  X  ■:  ,  jo- 

OCTX/v  }  0  r  j.  00X0  :'.  v  oO,'.;  '.-o  OO/XO^OO  O'O  beB-MlL  oO  xoxo 

*  '  I  ' 

xao  'Oo  X' o  r/o/oy  o:,  X;  XI  jL  Ill  'oj  !•  -■  0  -0  VO  ooooo  oiloO  !  ooJxtT:’?' 

o  .o.  .  -  ■?  oxo  x  ,  *  -  -  #'o  ;,-V  '  .-  •'  •  vo-  or 

.  . ..  0;-.  *••.•.  '  i^h  oi  o.  -ox  e.C’-/  ioo/oJX.a  a#  vo--;xi o  ij  :o  o 

■  c 

v  :..r'  ■..••  :.o  -jy  X  XX  X  ■  o  0  00V. -'XT  ■  VOX'-  ■oXX  3.3 

'  .  ■  ■  ' 

t 

...  '  *  ’  "'  - 

- 

...  ■  '  7:.  •  70  OO'.:  v'.OX-O  Vx  Jo--  00X00  0 Sf  £  O 

,..  •/••OO -.  ,. ..'  ./  ’ 

o  .  :  j-  ■  ,  jo  ■  :. . 

.  '  ■■  .  ,  hf  '  ■  ,.  ^  m  ■ 

■■  ov.,x  O-X  oxo/ox  o:  •  •  l .  -  o.  ,  o  o  oroxo  xkO". 

..  ..  •  •..  .;,ooo  VO-  •  0 « -V.  ^ '  xXOS'Od'' ’$.80 .  ’  S  HC 


■  ", ! 


-8- 


Intermediat©  and  High  Schools  of  Canada,  and  547  terms  were 
classified  as  language  instead  of  generalizations* 

2*  A  Determination  of  Generalizations  Basic  to  the 
Mathematics  Curricula  of  the  Intermediate  and  Senior  High 

Schools  of  Canada:  Part  4-  Generalizations  of  Grade  X*  by 

Ottar  Massing-1945* 

Mr*  Massing  conducted  a  survey  similar  to  that  of 
Mr.  French,  only  his  subject  matter  was  concerned  with  the 
grade  X  mathematics  course  in  the  various  provinces  of 
Canada.  He  also  classified  the  subject  matter  into  general¬ 
izations  and  information  and  language*  A  total  of  478 
generalizations  under  43  main  headings  were  tabulated  as 
basic  to  the  grade  X  mathematics  courses  of  Canada,  and 
608  language  terms  were  classified,  198  being  new  terms  and 
410  listed  as  terms  which  were  found  in  earlier  mathematics 
courses.  ? 

3*  A  Report  on  Algebra  5  Papers  of  June  1938,  by 
S»V*  Hooper-1941* 

Although  Algebra  3  bears  little  relationship  to 
the  grade  IX  mathematics,  Mr*  Hooperfs  conclusions  ©re  well 
worth  repeating.  He  states,  "If  the  paper  is  considered  a 
fair  test  of  the  principles  involved  in  the  course,  certainly 
these  results  indicate  a  very  serious  ignorance  of  the 
principles  underlying  the  course  and  a  decided  weakness  in 
mathematical  manipulation"* 

4*  Graphs  in  General  Mathematics,  by  H*S*  Miller- 

1941* 

Mr.  Miller  made  a  survey  of  the  abilities  of 
various  grades  to  understand  and  interpret  graphical  concepts* 
He  gave  three  groups  of  tests  over  a  period  of  time  to  various 
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groups  of  students  from  grade  7  to  grade  12,  and  from  the 
results  he  concludes  that  the  problem  of  graohs  has  not 
been  well  handled  in  the  Alberta  school  system,  and  also 
that  the  idea  of  negative  numbers  though  very  confusing  to 
a  great  number  of  students,  could  much  better  be  taught  if 
it  were  related  more  closely  to  the  concept  of  graphs* 

Miller’s  concluding  remarks  were,  "I  believe  that  the 
results  of  the  tests  prove  that  the  graphical  concept  is 
not  well  enough  understood  even  by  senior  high  school 
pupils.  I  believe  that  the  topic  should  be  treated  more 
fully  at  one  point  in  the  high  school  course,  possibly  at 
the  grade  IX  level." 

5.  Student  Attainment  in  the  Algebra  2  Examination 
of  1944,  by  Velma  Miller-1946. 

One  of  Miss  Miller’s  concluding  statements  bears 
directly  on  this  thesis.  She  concludes , "This  survey  indicates 
a  weak  mathematical  background  for  most  students.  Perhaps 
teachers  of  mathematics  might  take  time  to  stress  more  of 
the  fundamentals.----  The  finding  of  so  many  mechanical 
errors  would  also  indicate  a  need  for  insisting  upon 
accuracy  of  details  and  for  more  drill  upon  fundamentals 
during  earlier  school  years". 

6.  Summaries  of  Investigations  in  the  Mathematical 
Field,  submitted  by  Dr.  M.S.  Lazerte  to  the  Carnegie 

Corporation-  May,  1956. 

A  review  of  this  thesis,  with  regards  to  the 
present  investigation  may  best  be  presented  by  separate 
quotations  from  Dr.  Lazerte’ s  summary.  On  page  5  Dr. 

Lazerte  states,"  It  would  appear  that  pupils  are  not  being 
trained  in  independent  thinking.  Faulty  analysis,  or  a 
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complete  absence  of  analysis,  accounts  for  the  largest 
single  group  of  errors  made.  Pupils  are  not  learning  to 
grasp  the  relationship  between  the  various  factors  entering 
into  a  given  problem;  in  a  great  many  instances  they  see 
no  problem  at  all".  On  page  6  the  report  continues,  "  Pupils 
are  very  weak  in  the  matter  of  ratios". 

On  page  99,  one  reads,  "This  ability  (to  see 
relationships)  which  might  perhaps  be  more  accurately 
described  as  a  composite  of  related  abilities,  is  fundamental 
to  mathematical  thinking".  On  page  103  the  writer  continues, 
"The  most  difficult  phase  (of  problem  solving)  is  without 
a  doubt  the  analysis  of  the  problem  with  a  view  to  dis¬ 
covering  the  relationships  involved,  and  the  statement  of 
this  relationship  in  an  equation". 

On  page  107  Dr.  Lazerte  concludes  his  investigation 
with  the  following  statement,  "This  study  has  consistently 
indicated  a  great  need  for  two  changes: 

a.  a  transference  of  emphasis  to  functional 
thinking  in  mathematics 

b.  more  attention  to  graphical  work  through-out 
all  phases  of  mathematics". 


-Cl- 

j  •.  ,a  v  js.uf o  ? I  ‘  ■  v!  i v  -  '£  o  aono&dA  -otfeii^oo 

;  ,  ;  ■  ,  _  •?.:■  ‘  '  '  .  X  U  X  ‘  "  *  f\V  '  '  >i  f'-  '  ■' 

x.  .  :fS  ■*  /  o  i  l  i  S  '■  1  V  ?.  x  fx 

.  ■  -•■  :■  x.xx'.  '  /  •  T,  X  :  \.x  '  X:  i  *  A  9 1 0  OX.  '*/  Ca&V  .^2  '  C£  £U 

■  .  _  v5/.:.  ;  x<  •; 1  ■:■;•■  ■  ■  '  ;  .  '  aO  *  U  ■;  4  ’  a"  :  a  a  ; 

■■;  ■■  •  ■  ;  .  dx  AX  x  .  '  v'.a  ' 

.  vx;:;  j*i.6  ,  x5  —  •;/  •:  ;x:  */>.:%  am  rr;> 

;  hj  .  Is  t(  ' 

■  ■  '  ■ 

r  .  ;•  (•  ■  a>  ■  •  .  •> '  ?  ^  ■■  am  .--ir: ? 

tr  '  t  ' 

■  \ '  a  a  '  1  ■  ''  '  ' 

,  n .  h  mAMmo  Am  .Am  -A  A 

.  ,  ■' r ; -j  ■  t)  •  m-  ■  .  "  ,  A:  At  :A.  :  .  r  / :  i  '  >:i  '  MA  A!'  it 

,  t  ■  '  ' 

.  xm 5  -t  x  ili 


•;•  ;  j  •  x- .  ;  ■■  '■  ,'r  ■  ■  ; :  >  '  :  ;:v  -  ,  1  -  ' a;  .  x 

,  • :v  ,■  - ‘SSlf5;X;  AO  -  '  .. 


CHAPTER  III 


analysis  of  the  distribution  of  scores  on  the  individual 

TEST  ITBflS 

The  following  frequency  tables  and  figures  for 
each  test  item  on  the  examination  paper  show  the  distrib¬ 
ution  of  marks  for  the  53  questions  on  the  examination. 
Test  items  1-40  inclusive  received  either  full  credit  of 
2  marks  each,  or  no  marks  at  all.  Test  items  41-53 
inclusive  varied  in  value  from  one  to  six  marks,  with 
credit  given  for  partially  correct  work. 


TABLE  III 

FREQUENCY  OF  SCORES  ON  QUESTIONS  1-8. 


Question 

1 

2 

3 

4 

5 

6 

7 

8 

Score 

0 

136 

88 

39 

278 

116 

244 

171 

67 

2 

164 

T 

212 

t  » 

261 

22 

f  t 

184 

56 

♦  » 

129 

233 

TABLE  IV 

FREQUENCY  OF  SCORES  ON  QUESTIONS  9-16. 


Question 

9 

10 

11 

12 

13 

14 

15 

16 

Score 

0 

209 

36 

17© 

68 

58 

201 

249 

205 

2 

91 

264 

122 

232 

242 

99 

51 

95 

TABLE  V 

FREQUENCY  OF  SCORES  ON  QUESTIONS  17  -24 


Question 

17 

18 

19 

20 

21 

22 

23 

24 

Score 

179 

0 

127 

164 

216 

229 

188 

162 

193 

2 

173 

121 

136 

84 

71 

112 

138 

107 
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TABLE  VI 

FREQUENCY  OF  SCORES  ON  QUESTIONS  25-32 


Question 

25 

26 

27 

28 

29 

30 

31 

32 

Score 

0 

195 

287 

208 

105 

219 

264 

175 

146 

2 

105 

13 

92 

195 

81 

36 

125 

154 

TABLE  VII 

FREQUENCY  OF  SCORES  ON  QUESTIONS  33-40 


Question 

33 

34 

35 

36 

37 

38 

39 

40 

Score 

0 

260 

129 

183 

259 

180 

242 

193 

140 

2 

40 

171 

117 

41 

120 

58 

107 

160 

TABLE  VIII 

FREQUENCY  OF  SCORES  ON  QUESTIONS  41-44 


Question  f 

41 

42 

43 

44 

Score 

0 

173 

204 

114 

74 

1 

127 

96 

186 

226 

TABLE  IX 

FREQUENCY  OF  SCORES  ON  QUESTION  45 


Question 

45 

Score 

0 

232 

1 

1 

2 

67 
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TABLE  X 


FREQUENCY  OF  SCORES 

ON  QUEST] 

CONX  46a, b. 

Question 

46a 

46b 

Score 

0 

242 

256 

1 

58 

44 

. . . mJ 

TABLE  XI 

FREQUENCY  OF  SCORES  ON  QUESTION  47 


Question 

47 

Score 

0 

180 

1 

37 

2 

0 

3 

83 

TABLE  XII 

FREQUENCY  OF  SCORES  ON  QUESTIONS  48-49 
Question  48  49 

Score 

0  224  190 

1  0  0 

2  76  110 


TABLE  XIII 

FREQUENCY  OF  SCORES  ON  QUESTION  50 


Question  50 
Score 

0  230 

1  11 

2  4 

3  0 
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TABLE 

XIV 

ENCY  OF  SCORES 

ON  QUESTIONS 

Question 

51 

52 

Score 

0 

235 

260 

1 

52 

39 

2 

5 

1 

3 

2 

0 

4 

2 

0 

5 

3 

0 

6 

1 

0 

TABLE  XV 


FREQUENCY  OF  SCORES  ON  QUESTION  53a,b»e,d. 


Question  9 

53a 

b 

C 

a 

Score 

0 

293 

260 

279 

297 

1 

0 

0 

0 

0 

2 

7 

40 

21 

3 

TABLE  XVI 

FREQUENCY  OF  TOTAL  SCORES  ON  QUESTION  53 


Question 

53 

Score 

0 

234 

2 

60 

4 

6 

6 

0 

8 
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The  following  frequency  tables  and  graphs  show  the 
distribution  of  perfect  scores,  zero  scores,  and  no  attempts 
for  each  of  the  test  questions  1-53  inclusive* 


TABLE  XVII 


FREQUENCIES 

OF  PERFECT 

-  y. 

SCORES-  QUESTIONS  1-53 

.Question 

N 

Question 

N 

1 

164 

30 

36 

2 

212 

31 

125 

3 

261 

32 

154 

4 

22 

33 

40 

5 

184 

34 

171 

6 

56 

35 

117 

7 

129 

36 

41 

8 

233 

37 

120 

9 

91 

38 

58 

10 

264 

39 

107 

11 

122 

40 

106 

12 

232 

41 

127 

13 

242 

42 

96 

14 

99 

43 

186 

15 

51 

44 

226 

16 

95 

45 

67 

17 

173 

46a 

58 

18 

121 

46b 

44 

19 

136 

47 

33 

20 

84 

48 

76 

21 

71 

49 

110 

22 

112 

50 

55 

23 

138 

51 

1 

24 

107 

52 

0 

25 

105 

53a 

7 

26 

13 

53b 

40 

27 

92 

53c 

21 

28 

195 

53d 

3 

29 

81 

"N"  represents  the  total  number  of  candidates 
making  perfect  scores  on  the  particular  questions. 
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TABLE  XVIII 


FREQUENCIES  OF  ZERO 

SCORES-  QUESTIONS  1 

-53 

Question 

N 

Question 

N 

1 

136 

30 

264 

2 

88 

31 

175 

3 

39 

■  32 

146 

4 

278 

33 

260 

5 

116 

34 

129 

6 

244 

35 

183 

7 

171 

36 

259 

8 

67 

37 

180 

9 

209 

38 

242 

10 

36 

39 

193 

11 

178 

40 

140 

12 

68 

41 

173 

13 

58 

201 

42 

204 

14 

43 

114 

15 

16 

249 

44 

74 

205 

45 

232 

17 

127 

46a 

242 

18 

179 

46b 

256 

19 

164 

47 

180 

20 

216 

48 

224 

21 

229 

49 

190 

22 

188 

50 

230 

23 

162 

51 

235 

24 

193 

52 

260 

25 

195 

53a 

293 

26 

287 

53b 

260 

27 

208 

53c 

279 

28 

105 

53d 

297 

29 

219 

WN"  represents  the  total  number  of  candidates 
making  zero  scores  on  the  particular  questions* 
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TABLE  XIX 


FREQUENCIES  OF  NO  ATTEMPTS-  QUESTIONS 

1-53 

Question 

N 

Question 

N 

1 

2 

30 

22 

2 

1 

31 

20 

3 

2 

32 

4 

4 

0 

33 

12 

5 

10 

34 

21 

6 

11 

35 

4 

7 

7 

36 

21 

3 

1 

37 

17 

9 

1 

38 

21 

10 

2 

39 

23 

11 

21 

40 

9 

12 

1 

41 

6 

13 

4 

42 

10 

14 

0 

43 

5 

15 

1 

44 

7 

16 

0 

45 

7 

17 

10 

46a 

48 

18 

1 

46b 

48 

19 

11 

47 

60 

20 

7 

48 

23 

21 

2 

49 

33 

22 

19 

50 

81 

23 

0 

51 

38 

24 

25 

52 

71 

25 

5 

53a 

17 

26 

5 

53b 

26 

27 

4 

53c 

94 

23 

17 

53d 

75 

29 

8 

"N"  represents  the  total  number  of  candidates 
making  no  attempts  on  the  particular  questions® 
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The  following  tables  show  for  each  question,  the 

total  possible  raw  score,  the  mean  score  obtained,  and 

the  relative  mean  score  obtained  (and  expressed  as  a 

percentage).  Example:  For  question  45,  the  total  possible 

score  is  2  marks.  The  mean  score  obtained  is  155  z  0.45 

566  , 

marks  (see  table  IX,  page  12)  out  of  a  total  possible  of 

2  marks.  The  relative  mean  score  obtained  is  0.45  —  0.23 

§ 

or  23%.  Thus,  on  question  45,  students  on  the  average 
obtained  only  23%  of  the  possible  score. 


TABLE  XX 


RELATIVE  MEAN  SCORES 

ON  QUESTIONS ,1-8 

Question 

1 

2 

3 

4 

5 

6 

7 

8 

Total  Score 
Possible 

2 

2 

2 

2 

2 

2 

2 

2 

Mean  Score 
Obtained 

?  1.1 

1.4 

1.7 

.14 

1.2 

.38 

.86 

1.6 

Relative  (%) 
Mean  Score 
Obtained 

i 

55 

70 

85 

7 

60 

19 

43 

80 

TABLE  XXI 


RELATIVE  MEAN  SCORES 

ON  QUESTIONS  9 

-16 

Question 

9 

10 

11 

12  i 

13 

14 

15 

16 

Total  Score 
Possible 

2 

2 

2 

2 

2 

2 

2 

2 

Mean  Score 
Obtained 

.6 

1.8 

.82 

1.5 

1.6 

.66 

.34 

.64 

Relative  (%) 
Mean  Score 
Obtained 

30 

90 

41 

75 

80 

33 

17 

32 
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TABLE  XXII 


RELATIVE  MEAN 

SCORES 

ON  QUESTIONS  17 

-24 

x 

Question  17 

18 

19 

20 

21 

22 

23 

24 

Total  So©re 
Possible  2 

2 

2 

2 

2 

2 

2 

2 

Mean  Score 
Obtained  1.2 

.80 

.90 

.56 

.48 

.74 

.92 

.72 

Relative  [%) 

Mean  Score  6 

Obtained 

40 

45 

28 

24 

37 

46 

36 

TABLE  XXIII 


RELATIVE  MEAN 

SCORES 

ON  QUESTIONS  25 

-32 

Question 

25 

26 

27 

28 

29 

30 

31 

32 

Total  Score 

Possib le 

Mean  Score 

2 

2 

2 

2 

2 

2 

2 

2 

Obtained 

Relative  (%) 

.70 

.08 

.62 

1.3 

.54 

.24 

CO 

1.0 

Mean  Score 
Obtained 

35 

4 

31 

65 

27 

12 

42 

50 

TABLE  XXIV 


RELATIVE  MEAN  SCORES  ON  QUESTIONS  33-40 


Question 

33 

34 

35 

36 

37 

38 

39 

40 

Total  Score 
Possible 

2 

2 

2 

2 

2 

2 

2 

2 

Mean  Score 
Obtai ned 

.26 

1.1 

.78 

.27 

.80 

.38 

.71 

.53 

Relative  (<#>) 
Mean  Score 
Obtained 

13 

55 

39 

14 

40 

19 

36 

27 
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TABLE  XXV 


RELATIVE  MEAN  SCORES  ON  QUESTIONS  41  *48 


Question 

41 

42 

43 

44 

45 

46 

47 

48 

Total  Score 
Possible 

1 

1 

1 

1 

2 

2 

3 

2 

Mean  Score 
Obtained 

.42 

.32 

.62 

.75 

.45 

.34 

.95 

.50 

Relative  (%) 
Mean  Score 
Obtained 

42 

32 

62 

75 

23 

17 

32 

25 

TABLE 

XXVI 

f  RELATIVE  MEAN  SCORES 

ON  QUESTIONS  49 

-53 

Question 

49 

50 

51 

52 

53 

Total  Score 
Possible 

2 

4 

6 

6 

8 

Mean  Score 
Obtained 

.73 
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CHAPTER  IV 

analysis  of  the  individual  answers  on  each  test  item 

OF  THE  EXAMINATION  PAPER 

As  mentioned  previously,  the  examination  paper  was 
divided  into  two  sections,  sections  A  and  B.  Section  A 
of  the  paper  contained  questions  1-40  inclusive,  and 
answers  to  these  questions  were  recorded  on  separate  answer 
sheets  provided.  Each  of  these  first  forty  questions  had 
5  suggested  answers,  only  one  of  which  was  supposedly 
correct.  The  correct  answer  in  each  case  was  to  he 
selected  and  recorded  in  the  proper  manner  on  the  answer 
sheet,  as  shown  in  the  sample  on  the  front  of  the  exam¬ 
ination  booklet. 

Section  B  of  the  paper  contained  questions  41-53 
inclusive,  and  complete  solutions  for  each  of  these 
questions  were  to  he  shown  in  the  spaces  provided  in  the 
booklet.  The  method  of  analysis  was  straight  forward. 

One  question  at  a  time  was  considered.  Each  answer  paper 
was  studied  carefully,  and  the  various  solutions  recorded. 

The  total  number  of  students  making  each  type  of  error  was 
found,  and  this  number  was  also  listed  as  a  percentage  of 
the  300  students  concerned  with  this  Investigation. 

As  well  as  listing  the  various  errors  found  in  the 
answers,  the  number  and  percent  of  students  that  had  the 
correct  answer,  and  that  had  made  no  attempt  at  answering 
the  question  were  also  recorded.  Where  only  a  few  papers 
showed  the  same  type  of  error,  these  were  classified  as 
miscellaneous  errors.  This  procedure  was  followed  for  each 
of  the  53  questions. 

One  difficulty  arises  In  frueh  an  analysis  of  answers- 

that  is  the  problem  of  guessing.  With  300  students 
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and  a  multiple  ehoicd  of  5  answers  for  each  question  in 
section  A,  the  law  of  averages  says  that  by  chance  alone, 
there  could  be  60  students  with  the  correct  answer,  and 
60  students  in  each  of  the  other  four  divisions  of 
suggested  answers.  If  it  so  happened  that  we  found  a 
problem  answered  such  that  the  results  were  approximately 
evenly  distributed  as  such,  weuld  we  justified  in  saying 
definitely  that  at  least  60  students  knew  how  to  solve  the 
problem  correctly?  This  very  important  factor  must  be  kept 
in  mind  for  the  first  40  questions  on  the  examination 
paper.  We  must  not  be  too  definite  in  our  statements, 
regarding  the  standard  of  achievement,  when  results  are 
based  solely  on  multiple  choice  type  questions,  as  in 
section  A.  Section  B  must  also  play  a  vital  part  in 
determining  the  standard  of  adhievement  of  these  500 
students. 


...  rl  bo  i 

.  0  -  to  i  i  ■ 

0.:  ••  ^  ;  a  ;-v;.-r:oo  r*:;.v  ^<1"  •  .•  ,1  ,•  00  9(1  .U.9.,9  .. 

, 

.  :  •  .  ,  •  *:.*!  .f.'iorznrt  bvto  r:%w 

•••••  ev:-7  ;  9  .:  9’,: .  •*'•'.  J  *3  .tie  •melC'ystr 

■  „ 

&  -  ■  i  '  . :  5  '  1  ■■ 

,  ,  '  ■ 

-  i  .  I  .:  .  '  "  -  -  ■  : 

,;  ;■  X  >)  ;  ;  :  -  :  :  •  v;  ■'  ■  c  •  ■ 

■  :  -  "  ■ 

.  .  1  I 

.  ■  1  b  '  ■ 

, 


-26- 


Questlon  1:  The  product  of  98.05  and  12.44  is.... 

TABLE  xmi 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS ,  &  ERRORS 

N  Jb 


No  Attempts 

2 

1 

Chose  answer 

a. 

12.19742 

4 

1 

Chose  answer 

b. 

121.9742 

60 

20 

Chose  answer 

c. 

1219 .742  ( correct ) 

164 

55 

Chose  answer 

d. 

12197.42 

6 

2 

Chose  answer 

e. 

12197.420 

64 

21 

The  form  of  this  question  will  be  criticized  in 
a  later  chapter,  but  the  results  themselves  are  disappoint¬ 
ing.  Considering  that  this  question  is  actually  a  review 
of  grade  7  and  8  mathematics,  it  is  sujp rising  that  only 
55$  of  these  B  standing  students  chose  the  correct  answer. 

The  law  of  averages  states  that  chance  alone  can  be  re¬ 
sponsible  for  approximately  60  studefcts  "placing”  in  each 

of  the  5  categories  of  multiple  choice.  We  may  hazard  a 

o 

guess  and  say  that  those  120  students  choosing  the  suggested 
answers  ”b”  and  ”©”  had  no  more  idea  of  the  correct  .answer 
than  those  students  who  chose  the  answers  "a”  and  ”d”. 

This  poor  showing  in  the  handling  of  decimals  may 
be  attributed  to  a  lack  of  training  in  the  basic  fundamentals 
through-out  public  school,  and  especially  to  the  laxity  of 
many  teachers  in  not  stressing  "rough  approximations”  as 
a  check  on  the  pupil’s  mechanics. 
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Question  2:  The  complement  of  an  angle  of  40  degrees  is 

an  angle  of . degrees. 

TABLE  XXVIII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N 

1o 

No  Attempts 

1 

0 

Chose  answer  a. 

140  degrees 

53 

18 

Chose  answer  b. 

90  degrees 

16 

5 

Chose  answer  c. 

60  degrees 

13 

4 

Chose  answer  d. 

320  degrees 

5 

2 

Chose  answer  e. 

50  degrees  (correct) 

212 

71 

Question  2  was  quit©  well  done.  71%  of  these  300 
students  obtained  the  correct  answer,  and  only  1  person 
made  no  attempt  to  solve  the  problem.  This  one  person 
evidently  did  not  understand  the  concept  of  w  complement" 
and  the  18%  that  chose  the  answer  as  "a"  confused  the 
meaning  of  complement  with  supplement,  and  naturally 
marked  the  answer  as  a. (140  degrees.) 
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Question  3:  1/2  /  1/3  /  1/5  r : 

TABLE  XXIX 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N 

% 

No  Attempts 

2 

1 

Chos  e  answer 

a. 

3/10 

12 

4 

Chose  answer 

b. 

1  1/30  (correct) 

261 

87 

Chose  answer 

c. 

1  4/10 

12 

4 

Chose  answer 

d. 

1/30 

9 

3 

Chose  answer 

©• 

1/10 

4 

1 

Question  3  was  a  review  of  grade  7  and  8  mathematics, 
and  this  time  the  students  made  a  much  better  showing  on 
their  basic  fundamentals  with  87 %  of  ear  300  students 
c hosing  the  correct  answer.  The  incorrect  answers  can  be 
attributed  to  guessing,  rather  than  errors  in  calculation 
as  we  see  that  the  37  students  who  did  attempt  to  answer 
the  question,  though  incorrectly,  are  fairly  well  dis¬ 
tributed  among  the  four  remaining  suggested  answers. 
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Question  4:  Which  of  the  following  statements  is  true? 

TABLE  XXX 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  % 

No  Attempts  0  0 


Chose  answer  a.  The  area  of  the 

walls  of  a  room  is  the  length 
of  the  room  multiplied  by  the 
width  of  the  room.  ill  37 

Chose  answer  b.  The  area  of  the 

four  walls  is  the  product  of 

the  perimeter  of  the  room 

and  its  height,  (correct)  22  7 

Chose  answer  c.  The  area  of  the 

four  walls  is  the  product  of 

the  length,  width,  and  height.  65  22 

Chose  answer  d.  The  area  of  the 

four  walls  is  four  times  the 

area  of  any  one  wall.  63  21 

Chose  answer  e.  The  area  of  the 

four  walls  of  a  room  is  the 
sum  of  its  length  and  width 
multiplied  by  its  height.  39  13 


Question  4  was  the  second  most  poorly  d©ne  of 
the  40  multiple  choice  questions.  Only  7%  chose  the 
correct  answer.  This  was  a  question  designed  to  test 
the  student’s  ability  to  specialize  and  apply  a  some¬ 
what  abstract  theory  to  a  concrete  problem.  The  results 
prove  that  these  278  students  with  incorrect  answers,  are 
not  able  to  apply  theory  learned  in  the  classroom  to 
practical  out-of-school  situations. 

Poor  reading  habits  and  inability  to  comprehend 
verbal  problems  may  have  been  a  deciding  factor  with 
many  of  the  students. 
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Question  5:  When  16  is  multiplied  by  N  the  product  is  96* 
What  is  the  product  when  16  is  multiplied  by 
(N  /  2)? 

TABLE  mi 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPT,  &  ERRORS 

N  °/o 


No  Attempts 

10 

3 

Chose 

answer 

a. 

112 

46 

15 

Chose 

answer 

b. 

128  (correct) 

184 

62 

Chose 

answer 

c. 

144 

10 

3 

Cho  se 

answer 

d. 

32 

45 

15 

Chose 

answer 

e. 

160 

5 

2 

Although  this  problem  contains  only  one  step  beyond 
the  Solution  of  easy  equations"  as  found  in  the  first  part 
of  the  text-book,  only  6 2%  of  the  300  students  were  able  to 
cheese  the  correct  answer*  Had  the  problem  asked  to  find 
ttNn,  it  is  likely  that  a  great  number  of  students  would 
have  chosen  the  correct  answer,  but  when  these  same  students 
were  asked  to  apply  a  little  logical  thought  to  a  problem 
instead  of  memory  learning,  they  were  at  a  loss  as  to  the 
correct  procedure.  This  is  borne  out  by  the  fact  that  10 
persons  made  no  attempt  at  all  to  find  a  solution. 

If  the  46  persons  choosing  answer  "a"  got  the 
answer  "112"  by  blindly  adding  the  only  two  numbers  involved 
in  the  equation,  we  have  further  evidence  that  many  students 
were  completely  lost  as  to  the  meaning  of  the  question. 

This  would  also  apply  to  those  45  students  who  chose  answer 
"d"  and  presumably  got  the  answer  "32"  by  multiplying  16 
by  2,  but  without  any  logical  justification  for  performing 
this  operation. 
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Question  6:  A  circle  has  a  diameter  of  15  inches.  Its 
area  (sq.  in.)  is.... 

TABLE  XXXXII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  Sc  ERRORS 


N 

% 

No  Attempts 

11 

4 

Chose  answer 

a. 

7.5  TT 

27 

9 

Chose  answer 

b. 

15  7T 

87 

29 

Chose  answer 

e. 

(7.5)27T  (oorrect) 

56 

19 

Chose  answer 

d. 

(15)2  77' 

74 

25 

Chose  answer 

e. 

(7.5  )Z'TT'' 

45 

15 

It  is  surprising  that  only  19$  of  the  300  B 
group  students  understood  the  basic  relationship  between 
the  diameter  of  a  circle  and  its  area,  or  the  radius  of 
a  circle  and  its  area.  ‘*here  were  87  students,  almost 
30$  of  our  group,  that  confused  the  formula  for  the  area 
of  a  circle  with  the  circumference  of  a  circle  and  thus 
chose  aiggested  answer  Ma";  while  almost  25%  presumably 
knew  the  correct  formula  for  finding  the  area  of  a  circle, 
but  carelessly  chose  the  radius  as  15  instead  of  7.5. 

Those  chosing  answer  presumably  had  am  idea  of  the 
formula  to  be  used  but  were  either  careless  regarding  the 
position  of  the  parentheses,  or  else  they  did  not  under¬ 
stand  the  value  of  Wpiw  within  the  parentheses. 
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Question  7:  Which  of  the  following  ratios  is  equal  to  5/8? 

TABLE  XXXIII 

FREQUENCIES  OF  CORRECT  ANSWERS ,  NO  ATTEMPTS,  &  ERRORS 


N  % 

No  Attempts  7  2 
Chose  answer  a.  3/8  8  3 
Chose  answer  b.  4/7  95  32 
Chose  answer  c.  1/3  12  4 
Chose  answer  d.  1.5/2 .4  (correct)  129  43 
Chose  answer  e.  8/5  49  16 


Question  7  was  poorly  done.  43$  of  the  300 
students  found  the  right  answer,  and  much  of  this  per¬ 
centage  may  be  attributed  to  lucky  guessing  on  the  part 
of  the  129  students  concerned*  The  surprising  answers 
are  "b"  and  "e".  We  may  presume  that  the  95  students 
who  chose  answer  "b"  were  somewhat  confused  with  the 
axiom,  "if  equals  be  subtracted  from  equals,  then  the 
remainders  are  equal",  and  accordingly  subtracted  an 
equal  quantity  "1"  from  both  numerator  and  denominator 
and  got  the  result  4/7.  Those  49  students  chosing  the 
answer  8/5  likely  thought  that  inverting  a  fraction  does 
not  change  its  value.  In  these  last  two  examples  we  see 
again,  ample  justification  for  believing  that  very  few 
of  these  300  students  use  any  logical  thought  in  solving 
their  problems,  and  they  are  trying  to  apply  only  memory 
learning  which  is  very  obscure  and  inadequate  to  say  the 
least.  We  are  justified  insaying  that  the  seven  students 
who  did  not  answer  the  question  at  all  had  no  concept 
whatsoever  of  the  term  "ratio". 
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Question  8:  The  average  of  16  ft*,  18  ft*,  24  ft*,  26  ft*, 

and  30  f t •  Is . 

TABLE  XXXIV 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  fo 


No  Attempts 

1 

0 

Chose  answer 

a* 

24  ft* 

12 

4 

Chose  answer 

b. 

22.8  ft*  (correct) 

233 

78 

Chose  answer 

c* 

114  ft* 

40 

13 

Chose  answer 

d* 

57  ft. 

9 

3 

Chose  answer 

e* 

20  ft. 

5 

2 

Question  3  was  one  of  the  easiest  problems  on  the 
examination  paper*  78$  ohose  the  correct  answer*  The  vast 
majority  of  the  300  students  understood  the  meaning  of 
n average "  and  were  able  to  apply  the  routine  of  finding 
the  average,  to  a  particular  problem*  The  group  of  40 
students,  had  one  of  two  reasons  for  chefsing  answer  "e". 
Either  they  confused  the  meaning  of  average  with  "sum" 
or  else  they  summed  the  five  numbers  which  is  the  first 
step  in  obtaining  the  average,  but  they  then  forgot  to 
divided  the  sum  by  5,  the  number  of  numbers  being  added* 
Those  choesing  answer  "a"  erroneously  thought  that  the 
median  of  a  group  of  numbers  (the  middle  number  to  them) 
would  be  the  average  of  the  group*  There  is  no  logical 
justification  for  choosing  answer  "e",  other  than  it 
being  a  guess  on  the  part  of  the  5  students  concerned* 
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Question  9:  The  area  of  a  rectangle  is  x  sq.  in*  If 
each  side  were  made  5  times  as  long,  the 

area  would  be . 

TABLE  XXXV 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  $  ERRORS 

N  % 


No  Attempts 

1 

0 

Chose 

answer 

a. 

5x  sq. 

in. 

121 

40 

Chose 

answer 

b. 

lOx  sq. 

in. 

8 

3 

Chose 

answer 

c. 

15x  sq. 

in. 

13 

4 

Chose 

answer 

d. 

20x  sq. 

in. 

66 

22 

Chose 

answer 

e. 

25x  sq. 

in. 

(eo£f@ct)91 

30 

Question  9  is  a  straight  forward  question 
involving  the  relationship  between  the  area  of  a 
rectangle  and  its  two  sides,  yet  on&y  30$>  of  these 
students  were  able  to  chose  the  correct  answer.  The 
121  students  choosing  answer  "a"  either  misread  the 
question  and  thought  only  one  side  was  increased  5 
times,  or  else  they  did  not  understand  the  functional 
reletion  between  the  sides  of  a  rectangle  end  its 
area.  There  is  no  mathematical  logic  as  to  why  13  persons 
would  choose  answer  we",  and  as  for  the  66  choosing 
answer  wd”,  they  might  have  reasoned  that  a  rectangle 
has  four  sides,  and  if  each  side  is  increased  5  times, 
then  the  new  area  would  be  20x  sq.  in.  This  only  goes 
to  show  again  that  the  great  majority  of  these  300 
students  do  not  understand  the  basic  relationship  of  the 
area  of  a  rectangle  to  its  sides. 
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ABCDEFG  is  a  semicircle* 
How  large  is  each  angle 
at  0? 

TABLE  XXXVT 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS ,  &  ERRORS 


N  % 

No  Attempts  2  1 
Chose  answer  a.  10  degrees  6  2 
Chose  answer  b*  15  degrees  12  4 
Chose  answer  e*  30  degrees  (correct) 264  88 
Chose  answer  d.  45  degrees  7  2 
Chose  answer  e*  60  degrees  9  3 


Questinn  10  was  well  done*  The  12  students 
choosing  rtb"  apparently  mistook  the  angle  at  W0M  in 
the  semicircle  to  be  90  degrees  instead  of  ISO  degrees, 
and  thus  dividing  by  the  number  of  sectors,  they  would 
get  answer  "bn  instead  of  answer  ” ctf •  In  a  similar  way, 
those  choosing  answer  wew  apparently  mistook  the  size  of 
angle  0  as  360  degrees  rather  than  180  degrees* 


Question  10: 


: 

•"j:.:  rio^e  01  eiyxxl  *vo H 

its 

TVX'J  3.J3AT 


:  OX 


. 


I 

a 

& 

a 

8 


i 

s 

a 

si 


A  oM 

.-;  .:■  .  ;  .  ..  .,',...'3  'V-oiP 

. 


to  0 )  -  ■ 

V  — •  •.-:'>!>  :,••  -  ■  "i.  •  •  .xtc •  eaoxlO 

. 


;;  •  . ,  • .  -  XI  fx"'i:  ,  XI  or  ...  {z>\.  f\i  :aq  l  .t  " 

'  ;}«  -  el  ,--.X  t :  '  '  Ixx:.':  <••■,-  tTu,#k  3  tu  30vi  o 

■■  '  "  : 


. ,  .  /  •  ■  ;;  .  ■  '  "  • 

bale 

•  ,  j  I  1  J  ■  ©  ' 

»  :  '  l  fl.  :  ' 


-36- 


Question  11:  Which  value  of  *af  satisfies  the  equation: 
2( a-5 j  -  3(l-a)? 

TABLE  XXXVII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  % 


No  Attempts 

21 

7 

6hose  answer 

a. 

5 

43 

14 

Chose  answer 

b. 

2.6  (correct) 

122 

41 

Chose  answer 

c. 

5/13 

45 

15 

Chose  answer 

d. 

2  2/3 

50 

17 

Chose  answer 

e. 

4  1/3 

19 

6 

Only  41%  of  these  students  were  able  to  get 
question  11,  which  indicates  some  difficulty  for  the 
majority  of  students •  The  technical  expression, 
"Satisfies  the  equation”  appears  absolutely  meaningless 
to  the  21  students  who  made  no  attempt  to  solve  the 
problem,  and  this  is  astonishing  when  one  realizes  how 
often  that  phrase  must  have  been  repeated  in  the  class¬ 
room  through-out  the  year.  It  would  be  interesting  to 
know  just  how  many  students  who  were  classed  as  D 
students  made  no  attempt  to  solve  the  problem  above. 

The  remaining  52%  making  errors  appear  well  distributed 
among  the  four  wrong  answers. 

Had  these  students  substituted  their  chosen  value 
in  the  equation  then  solved  for  "a”,  they  would  have 
known  for  sure  whether  their  answer  was  right  or  wrong. 


:  :  ;  "  '  '  '  '  •"  ? 

.  •  i,.;,  -  ■  -  -  i . 


.  .  i  .■  X  oo  ;  Ofoi/d 


IS 


or 


■  £> 

■ 

. 

v :::  dJ. 

Sol 

■:  v  •  ■  .  .  . 

4 

e-icurfo 

,il . 

cX* 

:,x\a 

, 

■o.- -=oriO 

VI 

. 

s  • :  r’O 

b 

ex 

«  ■  •  0  f  ■ 

6  30(10 

jte.j  c;l-  odd*?  .--.no  '2eW  v.*  v£d  v;.fno 

■  -■  '' -■  »  •  -  -  ••  '  ■'  - 

. 

- «  6i-:,  n.l  i, j;  vlo,;-  O/aX;  m'PV&  ,vn vd  (Mo  oo  oii-t  e  oI'ib  jXoc  " 

:■  ■ :  .  I  ,  ■  .  ■  ..  -•  oo 

■ 

rj  t,-.-  •  •;  oo  f-  o^o-.d  ?vO  Oo  *dv  ll®$(£G 

" 

’  j 

.  .■  if  ::  I  (I  -  i  fid  .  f. .  -fj  v?'-.’  3  J'  >*'  0  OH  ,0'Of’  S#X19Jb&  u  8 

■  ■  ! 

.  •  o  exiJ  oao-uj 

:  v/  '  .r^Oj  ^..do;  j  doooa  o,o5o;  -.oof,  oo  t?clcr  sail 

..  -0-:  .  '-.'Q.'  O  ... 

1 


-37- 


POQ  is  e  straight  line  and 
RO  J_  PQ.  Which  of  the 
following  equations  is  not 
necessarily  true? 

TABLE  XXXVI I I 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N 

% 

No  Attempts 

1 

0 

Chose  answer  a. 

^  a  /  *-b  /  z_ c  —  180  degrees 

15 

5 

Chose  answer  b. 

a  /  <_c 

27 

9 

Chose  answer  e. 

i_  b  /  ^.c  r  90  degrees 

18 

6 

Chose  answer  d. 

*-b  z=  ce  (correct) 

232 

78 

Chose  answer  e. 

<_a  =  90  degrees 

7 

2 

Question  12  was  very  well  done*  Those  students 
choosing  the  wrong  answer  either  misread  the  question 
as,  "Which  of  the  following  equations  IS  necessarily 
true?",  or  else  the  negative  wording  of  the  question  was 
too  difficult  for  them  to  master. 


Question  12: 
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Question  13:  The  sum  of  (/9),  (-15),  (-21),  (-6), 

(/16)  and  (/4)  is . 

TABLE  XXXIX 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  % 


No  Attempts 

4 

1 

Chose  answer 

a. 

-73 

11 

4 

Chose  answer 

b. 

-23 

29 

10 

Chose  answer 

c. 

-13  (correct) 

242 

81 

Chose  answer 

d. 

/X3 

6 

2 

Chose  answer 

e. 

/73 

8 

3 

Question  18, a  simple  question,  was  well  done. 
Answers  other  than  the  correct  one  were  either  due  to 
guessing  on  the  part  of  the  students  or  extreme  care¬ 
lessness  in  handling  signed  numbers.  It  is  possible 
that  the  6  students  who  chose  answer  "d"  had  the 
correct  answer  "-13",  then  made  a  mistake  in  scoring  the 
answer  sheet  by  marking  /13  instead. 
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Question  14:  The  five  interior  angles  of  a  pentagon 

are  together  equal  to . 

TABLE  XL 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N 

% 

No  Attempts 

0 

0 

Chose 

answer 

a. 

360 

deg. 

120 

40 

Chose 

answer 

b. 

450 

deg. 

34 

11 

Chose 

answer 

c. 

500 

deg. 

2 

1 

Chose 

answer 

d. 

540 

deg.  (correct) 

99 

33 

Chose 

answer 

e. 

720 

deg. 

45 

15 

Only  1/3  of  our  300  students  chose  the  correct 
answer  on  this  problem*  With  this  particular  question 
it  was  difficult  to  tell  whether  the  wrong  answers  were 
due  to  incorrect  reasoning  or  guessing.  Answer  "a" 
could  be  chosen  if  one  reasoned^hat  a  pentagon  is  made 
up  of  only  two  triangles,  each  containing  180  degrees; 
but  it  is  incredible  that  120  of  these  B  standing 
students-  40$  of  the  group,  could  reason  in  such  a  way 
especially  if  they  first  drew  a  rough  sketch  of  the 
required  figure.  It  is  very  likely  that  the  67$  who 
chose  the  incorrect  answers  did  not  understand  the 
concept  of  pentagon,  and  guessed  at  the  probable  answer. 
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ABC  and  DBF  are  two 
similar  triangles* 

AC  =  5n,  CB  =  8", 

DF  Z  7".  The  length 
of  FE  is . 


TABLE  XLI 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS, &  ERRORS 

N  % 


No  Attempts 

1 

0 

Chose  answer 

a. 

10" 

191 

64 

Chose  answer 

b. 

10  1/5" 

8 

3 

Chose  answer 

c. 

11" 

25 

8 

Chose  answer 

d. 

11  1/5"  (correct) 

51 

17 

Chose  answer 

e. 

12” 

24 

8 

This  question  was  very  poorly  answered,  and 
reveals  two  major  weaknesses:  first,  the  student’s 
lack  of  understanding  of  similar  triangles,  and 
secondly,  their  weakness  in  handling  problems  dealing 
with  ratio-  a  weakness  previously  revealed  in  question  7. 
There  is  only  one  justifiable  reason  why  64%  of  these 
students  chose  answer  "a”.  They  easily  found  the  ratio 
of  AC  to  CB  as  5/8,  and  they  evidently  noticed  the 
difference  between  the  numerator  and  denominator  as  3. 

To  them  is  was  logical  that  D#  to  FE  would  then  be  7/10, 
which  also  shows  a  difference  of  three,  between  the 
numerator  and  denominator.  The  fact  that  64%  of  these 
300  B  standing  students  reasoned  in  such  a  manner  is 
protff  that  little  logical  thought  entered  into  the 
solution  of  problems  dealing  with  fractions  and  ratio. 
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«z  g 

Question  16:  (-2a  )  is  equal  to . 

TABLE  XLII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  % 


No  Attempts 

-2a6 

0 

0 

Chose 

answer 

a. 

58 

19 

Chose 

answer 

b. 

-4a6 

94 

31 

Chose 

answer 

c. 

/  4a6 

( correct ) 

95 

32 

Chose 

answer 

d. 

/4a5 

32 

11 

Chose 

answer 

e. 

/2a6 

21 

7 

Only  32%  of  these 

students  were 

able 

to  compute 

correctly  the  answer  to  this  question,  which  means  that 
68%  do  not  understand  either  the  rule  of  exponents  for 
multiplication,  which  occupies  two  pages  in  the  text,  or 
they  do  not  know  how  to  handle  eeefficients  within 
parentheses.  The  58  students  choosing  answer  ttaM,  and  the 
21  students  choesing  answer  nen  presumably  understood  the 
rule  of  exponents  for  multiplication,  but  they  did  not 
know  how  to  handle  signed  numbers  within  parentheses. 

The  94  persons  answering  wbw  understood  neither  the 
rule  for  multiplying  exponents  nor  the  squaring  of  signed 
numbers  within  parentheses.  The  32  students  choosing  wdtt 
correctly  expended  the  squaring  of  the  signed  number,  but 
they  did  not  understand  the  expansion  of  exponents  for 
multiplication.  All  in  all,  we  are  lead  to  believe  that 
signed  numbers  and  exponents  are  either  very  poorly  taught 
in  grade  IX,  or  else  the  calibre  of  some  of  our  future 
university  students  is  very  low  inregards  to  the  fundamental 
operations  in  mathematics. 
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Question  17:  Which  of  the  following  equations  is  true? 

TABLE  XLIII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  % 


No  Attempts 

10 

3 

Chose  answer 

«.  *= 

t 

6 

2 

Chose  answer 

-  4 

23 

8 

”  5 

Chose  answer 

c.  5  — 

6  ~ 

12 

10 

41 

13 

Chose  answer 

II 

toh* 

• 

i 

47 

16 

Chose  answer 

© «  ,5  “ 
6  “ 

(correct) 

173 

58 

The  55  students  answering  wan 

and  "d" 

are  very 

likely  part  of  the  191  students  who  in  question  15 
thought  that  if  the  difference  between  the  numerator  and 
the  denominator  of  two  fractions  is  the  same,  then  the 
fractions  must  be  equal*  It  was  likely  carelessness  on 
the  part  of  the  41  students  answering  wcw  that  they  did 
not  notice  that  the  right  hand  side  of  the  equation  had 
to  be  reversed  if  it  were  to  be  the  right  answer,  or 
else  they  did  not  understand  the  process  of  the  L.C.D. 
in  testing  the  equality  of  fractions. 
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Question  18: 


\  * 

V 

\  0 

\  6 

\  £ 
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/?\ 

d  \ 

CL  \ 

n  \ 

Si  -fe*\ 

Four  triangles  (A),  (B),  (C),  and  (D)  have 
dimensions  as  shown  in  the  figures  above. 
Which  pair  of  triangles  is  congruent? 


TABLE  XLIV 

FREQUENCIES  OF  CORRECT  ANSWERS  ,  NO  ATTEMPTS,  Sc  ERRORS 

N  $ 


No  Attempts 

1 

0 

Chose  answer 

a  ♦ 

A 

and  B 

129 

43 

Chose  answer 

b. 

A 

and  C 

31 

10 

Chose  answer 

e« 

B 

and  C 

4 

1 

Chose  answer 

d. 

B 

and  D 

14 

5 

Chose  answer 

e. 

A 

and  D  (correct) 

121 

40 

Only  40$  at  the  ijost,  Including  those  that  guessed 
correctly,  chose  the  right  answer.  This  means  that  at 
least,  60%  of  the  students  did  not  understand  the 
meaning  of  congruence.  It,  seems  that  the  129  students 
choosing  answer  "a*  thought  that  as  long  as  the  three 
angles  of  one  triangle  were  equal  to  the  three  angles  of 
another  triangle,  irrespective  of  their  not  being 
corresponding  angles,  that  the  two  triangles  would  be 
congruent.  If  they  had  realized  that  congruence  implies 
equality  of  corresponding  parts,  then  they  would  have 
had  no  difficulty  in  selecting  the  pair  of  congrumnt 
tv i angl es . 
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Quest  Ion  19:  The  product  of  (-x),  (/2y),  (-3y),  (-4y), 

(-5x)  and  (/6y)  is . 

TABLE  XLV 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS ,  &  ERRORS 


N  7° 

No  Attempts  11  4 

Chose  answer  a.  -720xy  16  5 

Chose  answer  b.  /720xy  19  6 

?  4 

Chose  answer  e.  -720x  y  107  36 

Chose  answer  d*  /72Qx2y4f correct )  136  45 

a  a 

Chose  answer  e.  /720x  y  11  4 


Only  45 %  of  these  students  were  able  to  get  the 
right  answer  to  a  straight  forward  question  involving 
signed  numbers  and  exponents*  The  46  students  answer¬ 
ing  wa,b,e,”  had  no  idea  at  all  regarding  the  multipl¬ 
ication  of  monomials.  The  107  students  who  answered 
"c"  were  able  to  handle  the  exponents  properly,  but 
made  a  mistake  either  in  the  handling  of  the  negative 
numbers,  or  else  they  made  an  error  in  marking  the 
answer  on  the  score  sheet* 
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Question  20:  How  many  "inches  per  second"  are 

equivalent  to  "20  ft,  oer  minute"? 

TABLE  XLVT 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS ,  Sc  ERRORS 

N  % 


No  Attempts 

? 

2 

Chose  answer 

a. 

1200 

71 

24 

Chose  answer 

b. 

240 

75 

25 

Chose  answer 

c. 

1/3 

53 

18 

Chose  answer 

d. 

4  (correct) 

84 

28 

Chose  answer 

e. 

3/5 

10 

3 

Question  20  was  one  of  th©  most  difficult  of  the 
40  questions  in  section  A.  The  proper  solution  requited 
two  steps;  first  changing  feet  per  minute  to  feet  per 
second,  and  secondly,  changing  feet  per  second  to  inches 
per  second.  It  seems  very  difficult  for  these  students 
to  do  a  problem  involving  more  than  one  step,  and  if  two 
or  more  steps  are  involved,  the  majority  of  these 
students  are  not  able  to  think  that  far  ahead  and  arrive 
at  the  proper  solution.  One  moment  of  logical  thought 
would  have  told  the  students  answering  "a  and  b"  that 
their  solutions  were  absurd,  yet  almost  50%  of  the  300 
students  in  this  investigation  chose  one  of  these  two 
answers.  li'hoseAanswering  "c"  were  on  the  right  path,  and 
got  the  first  step,  but  they  either  forgot  or  did  not  re¬ 
alize  that  they  were  to  change  feet  per  second  into 
inches  per  second,  and  they  thus  chose  the  answer  1/3. 
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Question  21:  For  which  one  of  the  following 

propositions  is  the  converse  necessarily 
true? 


TABLE  XLVII 

FREQUENCIES  OF  CORRECT  ANSWERS ,  NO  ATTEMPTS  &  ERRORS 

N  % 

No  Attempts  2  1 

Chose  answer  a.  If  I  am  sick,  I  do 

not  go  to  school.  65  22 

Chose  answer  h.  Triangles  on  the 

same  base  and  bet¬ 
ween  the  same 

parallels  are  equal.  61  20 

Chose  answer  c.  Triangles  which 

have  corresponding 
sides  equal*  have 
corresponding 

angles  equal.  54  18 

Chose  answer  d.  The  angles  at  the 

base  of  an  isosceles 
triangle  are 

equal,  (correct)  71  24 

Chose  answer  e.  Angles  which  are 

vertically  opposite 

are  equal.  47  16 


The  even  distribution  of  answers  makes  us 
suspect  that  the  great  majority  of  students  guessed 
at  the  chosen  answer.  The  main  reason  for  guessing 
being  that  the  students  were  unable  to  formulate 
converses  for  each  of  the  five  givoi  propositions. 

If  no  converse  could  be  reasoned*  then  there  was  only 
one  thing  to  do-  guess.  This  question,  like  question  4, 
requires  good  verbal  reasoning,  and  so  far  we  ha$e  seen 
that  the  majority  of  these  300  students  are  a  long  way  from 
being  able  to  reason  verbally  with  any  degree  of  logical 
thought. 
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Question  22:  The  diameter  of  the  base  of  a  cylinder 

is  6  inches  and  its  height  is  20  inches. 

The  volume  is . 

TABLE  XLVIII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS ,  &  ERRORS 


N  % 

No  Attempts  19  6 

Chose  answer  a. 

“IT rh  or  377  1/7  sq.  in.  82  28 

Chose  answer  b. 

if  r£h  or  2262  6/7  sq.  in.  60  20 

Chose  answer  c. 

if  r2h  or  565  5/7  sq.  in.  (correct)  112  37 

Chose  answer  d. 

iTvYrov  7542  6/7  sq.  in.  11  4 

Chose  answer  e. 

ff rh2  or  3771  3/7  sq.  in.  16  5 


Question  22  shows  that  the  great  majority  of 
these  students  are  not  able  to  handle  the  techniques 

or  tools  taught  in  the  mathematics  course  in  grade  IX. 

a 

This  question  is  a  stright  application  of  a  formula 
to  a  particular  situation,  yet,  in  the  particular 
situation,  these  students  are  not  able  to  apply  the 
rules  they  learned  in  the  class-room.  Criticism  of 
the  form  of  this  question  will  be  left  till  a  further 
chapter. 
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Question  23: 

£ 


The  two  parallel 
lines  AB,  CD  are 
cut  by  the  trans¬ 
versal  EE.  Which 
one  of  the  follow¬ 
ing  equations  is 
not  true? 


TABLE  XLIX 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS, &  ERRORS 


N  % 

No  Attempts  0  0 

Chose  answer  a* 

l  d  /  ^h  3  180  deg.  (correct)  138  46 

Chose  answer  b. 

4  d  /  tg  :  l80  deg.  122  41 

Chose  answer  c. 

l.  e  /  nd  —  180  deg.  10  3 

Chose  answer  d. 

u  b  /  l.0  —  180  deg.  22  7 

Chose  answer  e. 

u  a  /  b  ~  180  deg.  8  3 


Care  had  to  be  taken  in  this  question  that  the 
not  true  equation  was  selected,  and  this  might  have 
caused  some  reading  difficulty  for  many  of  the  students. 
If  the  students  had  known  Theorem  8,  they  would  have 
immediately  realized  that  "aM  was  wrong-  thus  NOT  true, 
and  thus,  the  required  answer.  It  is  very  likely  that 
many  errors  were  due  to  students  forgetting  to  chose 
the  incorrect  equation.  The  122  persons  chasing  wbM 
simply  did  not  understand  the  meaning  of  corresponding 
angles. 
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Question  24:  lt-ff  =  22,  r  -  2.5"  and  h  _  6.2":  then 

7  “ 

V  =  l-77r2h  is  equal  (approximately)  to.. 
3 

TABLE  L 

FREQUENCIES  CF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  % 

No  Attempts  25  8 


Chose 

answer 

a. 

20.9 

cu. 

in. 

30 

10 

Chose 

answer 

b. 

22.9 

cu. 

in. 

38 

13 

Chose 

answer 

c. 

30.5 

cu. 

in. 

47 

16 

Chose 

answer 

d. 

32.5 

cu* 

in. 

53 

17 

Chose 

answer 

e. 

40.6 

cu. 

in. 

(corr. )107 

36 

This  question  is  a  case  of  applying  abstract 
theory  to  a  concrete  situation*  Results-  only  36%  of 
these  students  were  able  to  chose  the  right  answer* 

A 

The  fact  that  there  were  25  students  who  did  not  attempt 
the  question  reflects  the  complete  inability  of  at  least 
8 %  of  this  group  to  egen  understand  the  form  of  the 
problem.  The  scattered  results  in  the  first  four 
suggested  answers,  is  either  indicative  of  much  guessing 
or  very  poor  computation  on  the  part  of  56%  of  the 
300  pupils  concerned. 
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Question  25:  Which  has  the  greatest  value? 

TABLE  LI 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N 

* 

No  Attempts 

5 

2 

Chose  answer  a*  7  JL  (correct) 

10  3 

105 

35 

Chose  answer  b*  6-  i 

29 

10 

5  3 

Chose  answer  c*  8 

79 

26 

9 

Chose  answer  d*  2  /  1 

47 

15 

3  4 

Chose  answer  e,  3  5 

35 

12 

Here,  as  in  question  1?  we  have  evidence  that 
the  students  cannot  handle  fractions  properly,  Aether 
it  is  addition,  subtraction,  multiplication,  or  division* 
The  students  in  this  investigation  do  not  realize  that 
the  one  satisfactory  method  of  comparing  fractions  is 
to  first  reduce  all  the  fractions  to  the  lowest  common 
denominator,  then  carry  out  comparisons* 
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Question  26:  ABC,  DEF  and  GHK 

are  three  right- 
angled  triangles. 
The  lengths  of  two 

sides  of  each  triangle  are  as  indicated  in 
the  figures*  Which  of  the  equations  is  not 
true? 


TABLE  LI I 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  % 


No  Attempts 

5 

2 

Chose 

answer 

a*  l  A  =  z-G 

31 

10 

Chose 

answer 

b*4  C  =  (correct) 

13 

4 

Chose 

answer 

o.  AB/BC  -  GH/HK 

95 

32 

Chose 

answer 

d.  GK/AC  =  3 

95 

32 

Chose 

answer 

e.  DF  =y41"2 

61 

20 

Question  26  appears  to  be  the  hardest  and  is 
certainly  the  most  poorly  done  of  the  multiple  choice 
questions.  As  in  question  15,  we  have  a  strifeght 
forward  question  involving  similar  triangles  and 
ratio-  actually  a  very  simple  question-  yet  96%  of 
these  students  are  unable  to  see  the  relationship 
between  two  similar  figures,  and  the  absence  of 
relationship  with  a  third  unlike  figure*  The  students 
©re  asked  to  pick  out  the  equation  which  is  not  true, 
yet  94%  of  the  students  picked  out  the  equations 
which  were  true.  This  could  possibly  be  a  result  of 
poor  reading  ability  on  the  part  of  quite  a  number  of 
these  students* 
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Question  27s  One  factor  of  15a3b6  is  3a2b3.  The  other 

factor  is . 

TABLE  LIII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  % 

No  Attempts  4  1 


Chose 

answer 

a* 

6  3 

5a  b  (correct) 

92 

31 

Chose 

answer 

b. 

5S6b2 

12 

4 

Chose 

answer 

c. 

5a4t>2 

62 

21 

Chose 

answer 

d. 

4  3 

5a  b 

56 

19 

Chose 

answer 

e* 

12a6b3 

74 

24 

As  in  questions  16  and  19,  so  here  we  see  a 
weakness  on  the  part  of  almost  70%  of  these  students 
in  the  handling  of  exponents*  62  students  divided 
the  exponents  of  the  one  known  factor  into  the  product 
to  get  the  answer  "c".  At  least  these  students  were 
consistent-  they  divided  both  exponents  of  the  one 
factor  into  the  product*  The  inconsistency  of  48 
students  is  that  they  divided  by  one  of  the  exponents 
in  the  known  factor,  yet  subtracted  the  other 
exponent  in  the  very  same  factor*  The  strangest  group 
is  the  group  ©hoesing  MeM.  I'hey  understood  the  operations 
of  exponents,  but  for  some  unknown  reason,  subtracted 
the  one  known  numerical  coefficient  from  the  product, 
instead  of  dividing  it  into  the  product. 
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Question  28:  If  2(4n/l)  =  3(5n-2),  which  of  the 
statements  is  true? 

TABLE  LIV 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N  % 

No  Attempts  17  6 

Chose  answer  a.  7n  —  5  50  17 

Chose  answer  b.  7n  —  16  10  3 

Chose  answer  c.  7n  r:  17  13  4 

Chose  answer  d.  7n  ZZ  24  15  5 

Chose  answer  e.  7n  I  8  (correct)  195  65 


Question  28  was  quite  well  done,  yet  many  mis¬ 
takes  were  made  simply  because  the  majority  of  students 
would  not  check  their  work.  It  would  be  interesting  to 
know  why  17%  of  these  students  chose  "a".  Answers 
ttb,c,d,"  can  be  attributed  mainly  to  guessing. 
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Question  29:  A  and  B  are  two  points  7  inches  apart  on 
a  plane*  The  locus  of  all  points  on  that 
plane  that  are  4  inches  from  A  and  6  inches 
from  B  is .... . 

TABLE  LV 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS ,  &  ERRORS 

N  % 


No  Attempts 

8 

3 

Chose 

answer 

a. 

One  point 

29 

10 

Chose 

answer 

b. 

Two  points (correct ) 

81 

27 

Chose 

answer 

c. 

Three  points 

31 

10 

Chose 

answer 

d. 

A  circle 

80 

26 

Chose 

answer 

e. 

A  straight  line 

71 

24 

The  fact  that  only  27%  of  these  students  had  the 
right  answer  is  indication  that  the  topic  of  loci  is  no 
better  understood,  by  this  grade  of  students,  than  many 
of  the  other  basic  topics  in  the  grade  IX  mathematics 
course.  We  may  reasonably  conclude  that  the  70%  who 
did  not  get  the  correct  answer,  chose  their  answer 
mainly  by  guessing.  Had  they  made  a  rough  sketch  of  the 
problem,  they  could  not  help  but  see  that  the  required 
answer  was  none  but  "b" .  These  poor  results  is  also  proof 
that  the  majority  of  thestudents  cnneerned  cannot 

A 

visualize  the  problem  they  are  trying  to  solve.  They  are 
using  no  logic  in  their  thinking-  they  are  depending  on 
memory  learning,  which  for  them  is  very  inaccurate  to 
say  the  least.  It  would  also  be  valuable  to  know, (but 
impossible  to  determine)  how  many  students  did  not  know 
the  meaning  of  the  word  "locus"  and  thus  guessed  at  one 
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Question  30:  What  number,  whole  or  fractional,  bears 

the  same  ratio  to  1  1/3  that  3  bears  to  8*2 
TABLE  LVI 

FREQUENCIES  OF  OSDRRECT  ANSWERS,  NO  ATTEMPTS ,  &  ERRORS 

N  °/o 


No  Attempts 

22 

7 

Chose 

answer 

a. 

1/6 

33 

11 

Chose 

answer 

b. 

i  (correct) 

36 

12 

Chose 

answer 

c. 

4/9 

92 

31 

Chose 

answer 

d. 

4 

66 

22 

Chose 

answer 

e. 

10  2/3 

51 

17 

As 

to  be  » 

exoected  from  previous 

questions, 

any 

test  item  dealing  with  fractions  and  ratio  is  bound 
to  show  very  poor  results.  This  question  is  the  third 
lowest  of  the  first  forty  questions  in  regard  to  the 
percentage  of  pupils  having  the  correct  answer.  These 
results  compare  favorably  with  those  of  questions  15 
and  26  which  also  deal  with  ratio,  *f  the  117  persons 
marking  "d  and  e*f  had  recognized  the  relationship 
between  3  and  8,  they  would  have  been  immediately  that 
the  number  they  were  looking  for  would  have  to  be  less 
than  a  whole  number,  and  thus  answers  **d  and#  would  be 
out  of  the  question.  But  these  students  just  do  not 
realize  that  such  rough  estimations  will  often  show  the 
absurdity  of  many  choices  vwhi ch  they  might  make.  It 
is  our  duty  as  teachers  to  continually  emphasize  this 
one  very  important  mathematical  routine. 
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Question  31:  When  ab4-3a3b3-5a4b2  is  divided  by  (-ab2), 


the  quotient  is.... 

TABLE  LVII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO 

ATTEMPTS,  & 

ERRORS 

N 

1o 

No  Attempts 

20 

7 

Chose  answer  a. 

b2/3a2b-5a4 

36 

12 

Chose  answer  b. 

-b2-3a2b/5a3 

37 

12 

Chose  answer  c. 

-b2-3a2b/5a3 

35 

12 

Chose  answer  d. 

-b2/  3a2b  /  5a3 (correct’ 

)  125 

42 

Chose  answer  e. 

b2/  3a2b  /■  5a4 

47 

15 

Question  31  was  answered  somewhat  better  than 
question  27  which  also  dealt  with  exponents,  ^n  all 
cases,  the  errors  made  can  be  classified  under  one  of 
two  main  types-  first  errors  in  division  of  signed 
numbers,  and  secondly,  errors  in  dividing  by  factors 
involving  exponents .  Both  confirm  previous  statements 
that  signed  numbers  and  exponents  are  very  poorly 
understood  by  the  majority  of  students* 
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Question  32:  To  find  the  volume  of  a  cylinder... 


TABLE  LVTII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS, 

N 

No  Attempts  4 

Chose  answer  a*  Multiply  the 

perimeter  by  the  height.  13 

Chose  answer  b.  Multiply  the 

area  of  the  base  by  the 

height,  (correct)  154 

Chose  answer  c.  Multiply  the 

square  of  the  radius  by 

the  height.  54 

Chose  answer  d.  Multiply  the 

square  of  the  radius  by  22  60 

T 

Chose  Answer  e.  Multiply  the 

cube  of  the  radius  by  the 


&  ERRORS 


1 


4 


51 


18 


20 


height. 


15  5 


Only  50$  of  these  students  can  verbalize  a  formula, 
4%  confused  the  formula  for  the  volume  of  a  cylinder  with 
the  formula  for  the  area  of  the  curved  surface  of  a 
cylinder.  This  question,  along  with  many  others  shows 
the  inability  of  many  of  these  300  students  to  apply 
abstract  or  verbal  reasoning  to  a  particular  problem^ 
with  any  degree  of  success. 
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In  the  given  figure 
BC//DE  and  AE  ±  DE. 

If  BC  -  7",  BD  =  10Tf 
and  DE  ss  13" ,  then 
the  length  of  CE  is*.. 

NO  ATTEMPTS,  &  ERRORS 


JN 

/o 

No  Attempts 

12 

4 

Chose  answer 

a. 

6fr" 

101 

34 

Chose  answer 

b. 

7” 

97 

32 

Chose  answer 

c. 

7h" 

26 

9 

Chose  answer 

d. 

8"  ( correct ) 

40 

13 

Chose  answer 

e. 

Wfca 

CD 

24 

8 

Question  33  was  the  fourth  most  poorly  answered 
questions  of  section  A.  This  problem  involves  several 
steps:  first  the  necessity  of  dropping  a  perpendicular 
from  B  to  DE,  and  secondly  being  able  to  see  that  the 
line  so  constructed  became  the  third  side  of  a  right- 
angled  triangle,  whose  sides  were  in  the  ratio  of 
3:4:5:.  Lacking  of  insight  into  the  relation  of  the 
Pythagorean  theorem  to  the  triangle  newly  formed  was  the 
main  reason  for  only  13$  of  these  students  being  able  to 
chose  the  correct  answer.  The  97  pupils  choosing  answer 
Mb"  presumably  thought  that  the  perpendicular  so  dropped 
completed  the  formation  of  a  square  whose  side  CE  would 
then  be  the  same  size  as  the  side  BC.  These  people  were 
making  a  false  assumption  based  on  no  logical  thought. 
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Question  34:  How  long  is  each  side  of  a  cube  that  has  a 
volume  of  512  cu .  in*? 

TABLE  LX 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  $ 


No  Attempts 

21 

7 

Chose  answer 

a. 

6” 

27 

9 

Chose  answer 

b. 

7" 

23 

8 

Chose  answer 

c. 

8  (correct) 

171 

57 

Chose  answer 

d. 

9” 

40 

13 

Chose  answer 

e. 

10" 

18 

6 

The  proper  solution  of  this  problemrests  on  the 
ability  of  the  students  to  remember  the  simple  formula 
for  the  volume  of  a  cube,  then  once  realizing  this 
formula,  being  able  to  calculate  the  cube  root  of  the 
volume,  or  else  substituting  the  suggested  answers  in  the 
formula  to  see  if  the  given  volume  were  obtained.  xt  is 
a  pure  case  of  applying  a  simple  routine  to  a  previously 
learned  concept.  The  results  ^how  that  only  a  little 
over  half  of  the  students  were  able  to  do  so.  Certainly 
those  making  an  incorrect  choice  of  answers  did  not 
substitute  their  values  in  the  formula,  as  a  positive 
cheek  on  the  answer,  if  they  did,  it  is  the  strangest 
coincidence  that  their  multiplication  would  give  the 
correct  volume  of  512  cu.  in. 
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Quest  ion  35:  i  fo  of  16  is . 

TABLE  LXI 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  % 


No  Attempts 

4 

1 

Chose 

answer 

a. 

.04  (correct) 

117 

39 

Chose 

answer 

b. 

#4 

42 

14 

Chose 

answer 

c. 

4 

112 

37 

Chose 

answer 

d. 

40 

7 

2 

Chose 

answer 

©• 

64 

18 

6 

Question  35  is  a  simple  question  involving  percentage, 
yet  the  moment  that  a  fraction  enters  into  the  calcul¬ 
ation  of  a  problem,  there  is  utter  confusion.*  37% 
of  these  students  ignored  the  percent  sign  and  found 
i  of  16  instead  of  | fo  of  16*  Answer  "b"  is  either  the 
result  of  carelessness,  or  weakness  in  handling  decimals, 
but  at  least  these  students  knew  the  correct  procedure 
in  using  the  %  sign*  The  25  students  marking  answers 
"d  and  e"  had  absolutely  no  idea  of  the  meaning  of 
else  they  would  have  seen  that  the  answer  could  not 
possibly  be  larger  than  the  number  16  itself* 
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Question  56: 


By  what  per  cent  does  the  ratio  5  exceed 

4 

the  ratio  6  ? 


5 

TABLE  LXII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N  % 


No  Attempts 

21 

7 

Chose 

answer 

a . 

4  1/6  (correct) 

41 

14 

Chose 

answer 

b. 

5 

114 

38 

Chose 

answer 

c. 

10 

65 

22 

Chose 

answer 

d. 

16  2/3 

35 

12 

Chose 

answer 

e. 

25 

24 

8 

Again  we  see  that  a  question  involving  fraetinas, 
ratio,  and  percent  is  bou$d  to  make  a  poor  showing.  This 
problem  is  certainly  no  exception.  The  correct  solution 
involves  three  steps:  first,  changing  both  fractions  to  a 
common  denominator,  secondly,  finding  the  difference 
between  the  two  fractions,  and  thirdly,  expressing  this 
difference  as  a  percentage  of  6/5.  The  insight  required 
to  see  these  three  steps  belongs  to  a  very  small  percent 
of  these  300  students,  and  this  percentage  would  probably 
be  reduced  greatly,  if  the  students  making  fortunate  guesses 
were  subtracted. 

The  114  students  answering  "b"  misinterpreted  the 
question.  They  did  both  step  one  and  step  two,  and  then 
expressed  this  fractional  difference  as  a  $  of  100,  not 
of  6/5. 
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Question  37:  The  area  of  a  sector  of  a  circle 
varies  directly  as,... 

TABLE  LXIII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  % 


No  Attempts 

17 

6 

Chose  answer 

a. 

A 

39 

13 

Chose  answer 

b. 

r2 

20 

7 

Chose  answer 

c. 

rA 

71 

23 

Chose  answer 

d. 

r  A  (correct) 

120 

40 

Chose  answer 

e. 

r2A2 

33 

11 

It  is  likely  that  the  majority  of  students  in 
our  particular  group  knew  the  formula  for  the  area  of 
a  circle,  but  when  it  cam©  to  applying  this  relationship 
to  a  particular  problem,  there  were  only  120  out  of  the 
300  students  that  had  the  correct  answer.  Actually, 
answers  "a,b,dM  are  also  correct,  because  the  area  of  a 
sector  of  A  circle  does  vary  according  to  these  three 
factors.  Only  when  one  stresses  THE  particular  circle, 
is  answer  "d"  the  only  truly  correct  answer.  The  104 
persons  answering  with  "c  and  had  no  idea  of  the 
relationship  between  the  area  of  a  sector  of  a  circle  and 
the  area  of  a  circle,  else  these  two  answers  could  not 
possibly  have  been  chosen. 
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Question  38:  If  y-1  -  ij.y/4.)  j 

3  4 


which  of  the  equations 
is  true? 


TABLE  LXIV 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N  # 

No  Attempts  21  7 

Chose  answer  a. 

3(y/4)  ss  i(y-D  88  29 

Chose  answer  b. 

4 (y-1)  =  1/3  (y/4)  23  8 

Chose  answer  c. 

12 (y-1)  =  3 (y/4)  63  21 

Chose  answer  d. 

i(y-l)  ss  1/3  (y/4)  47  16 

Chose  answer  e. 

4 (y-1)  =  3 (y/4)  (correct)  58  19 


Again  we  see  the  small  percentage  of  students 
getting  the  correct  answer  to  a  problem  which  involves 
fractional  coefficients .  81#  could  not  multiply  through 

by  12  and  clear  the  equation  of  fractions.  37#  are  ©Iso 
very  inconsistent  in  that  they  multiply  on©  side  of  an 
equation  properly,  yet  make  a  major  blunder  in  multiplying 
on  the  other  side  of  the  equation.  This  is  seen  in  the 
answers  "a,btt.  There  is  no  reason,  other  than  guessing, 
for  the  remainder  of  the  errors  made. 
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ABCD  is  a  parallelogram* 

AE  J  DC.  -if  AB  =  4§", 

AD  ss  2jn  and  DE  =  li” ,  then 
the  area  of  the  parallelogram 

ABCD  Is . 

TABLE  LXV 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  % 


No  Attempts 

23 

8 

Chose 

answer 

a. 

7  sq.  in. 

29 

10 

Chose 

answer 

b. 

sq.  in. 

44 

15 

Chose 

answer 

c. 

8  sq.  in. 

23 

3 

Chose 

answer 

d. 

sq.  in. 

74 

25 

Chose 

answer 

e. 

9  sq.  in.  (correct) 

107 

36 

Only  1/3  of  these  students  chose  the  correct  answer 
to  a  rather  easy  two-step  problem.  It  is  almost  impossible 
to  believe  that  74  students  would  add  the  three  given 
numbers,  and  take  this  sum  as  the  area  of  the  parallelogram, 
yet  that  is  the  only  way  that  answer  "d”  could  have  been 
obtained,  other  than  by  guessing.  10%  presumed  that  the 
area  of  a  parallelogram  is  the  sum  of  two  adjacent  sides, 
and  proceeded  to  add  inches  to  inches  and  in  some  manner 
got  square  inches  in  the  answer. 
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Question  40: 


In  the  given  figure 


J>  £ 


TABLE  LXVI 
FREQUENCIES  OF  CORRECT  ANSWERS, 


DF/ / AB  and  AB  ~  DC  =  # 

Which  of  the  statements 
is  not  true? 

NO  ATTEMPTS,  &  ERRORS 


N  $ 

No  Attempts  9  3 

Chose  answer  a* 

Area  //m  ABCD  =2  Area  //m  ABFE  24  8 

Chose  answer  b. 

Area  ^  ABC  Z  Area  A  AEB  39  13 

Chose  answer  c. 

Area  //m  ABCD  =  2x  area  A  ADC  57  19 

Chose  answer  d. 

Area  £  BCF  =  |BCxCF  (correct)  160  53 

Chose  answer  e. 

AE  =  BF  11  4 


Question  40  is  evidence  that  47$  of  this  group 
does  not  know  the  basic  proofs  of  the  grade  IX  course 
in  mathematics-  especially  theorems  20,21,  and  22 .  if 
they  did  know  these  three  particular  theorems,  plus 
theorem  17  it  would  only  have  been  a  matter  of  elimination 
of  the  true  statements  to  find  the  incorrect  answer. 
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Question  41:  Simplify:  l/5x  /  5/6x  -  £x 


TABLE  LXVII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  % 

No  Attempts  6  2 

Correct  answer  8/15x  127  42 

Omitted  coefficient  x  ex.  8/15  55  11 

ix  27  9 

Mechanical  errors  in  collecting 

terms,  after  having  L.C.D.  21  7 

1  8/15x  18  6 

16x  17 

1  l/5x  16 

8x  9 

ll/30x  8 

1/5  5 

Errors  in  signs  ex.  -8/15x  3 

Other  errors  8 


The  main  reason  for  such  poor  results  on  a  very 
simple  question  is  that  the  majority  of  pupils  just  do 
not  understand  the  fundamental  operations  of  fraetiohs. 

It  is  almost  impossible  for  them  to  correctly  calculate 
the  L.C.D.  of  several  fractions.  We  may  assume  that  it 
is  mainly  carelessness  that  made  35  students  omit  the 
"xM  coefficient,  although  some  of  these  likely  did  not 
realize  the  necessity  of  the  literal  coefficient  in  the 
answer.  The  27  persons  with  answer  Jx  presumably  mistook 
l/5x  for  l/6x,  added  it  to  5/6x,  subtracted  J-x  and  got  J-x. 


II 

V 

b 


I  ;  ;  :  .*  0>  ; :  f;  N?  ■-  17 C 

T  XV 'I'iI  &JfUI 

, 

ol 

V r  r. ■. I  , :••*• :. t i 3  fr o e ft tt 0 0 

,  .  ■  ■  ■■  i 

VS  *£ 


IS 
61 
VI 
■O' I 
Q 

o 


i  i 

V?:/  :  •  M-j. 

xoi\c  I 
x9I 
x$\l  I 

xOS\II 

wrrj-.Le  -■•  -SIOWl 


■  ■  . 


. 

.  I  .  •  ' 

, 

-  ••  .  ^  '"0  .  ■  -to"  i  '  ;  0  0 :  ’•  r  ^  "-i  -0 

,  ■  . 

;J  '  .  Di  .■ '  ■■■  ; 

■  '  ■ 

'  i  ■  [0$J  .  '  • 

■  '  - 

.;  .  n  •  j  t:ic\0  o.T  l'  i.  0-HI-s  ,  vO\I  xc\i. 


-67- 


Those  students  with  the  answer  16x  correctly 
worked  out  the  answer  to  the  last  step  hut  either 
forgot  the  denominator  30,  or  else  they  did  not  realize 
that  it  was  part  of  the  answer*  Broadly  speaking,  this 
question  reflects  previous  statements  that  problems 
involving  fractions  are  usually  quite  poorly  answered* 

Question  42:  Simplify:  1.4  -fr  4.2 

TABLE  LXVTII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N 

% 

Correct  answer  1/3 

96 

32 

No  attempts 

10 

3 

Used  divisor  as  dividend 

92 

31 

Misplaced  decimal 

40 

13 

Mechanical  errors  in  division 

33 

11 

Insufficient  significant  figures 

12 

4 

Other  errors 

17 

6 

It  is  surprising  that  a  question  based  on  grade 
7  and  8  mathematics  should  be  done  correctly  by  only 
32%  of  the  300  grade  IX  pupils  concerned  with  this 
investigation.  The  most  frequent  type  of  error  was  that 
of  confusing  the  divisor  with  the  dividend,  and  this 
fact  eombinedwith  the  40  students  who  made  errors  in 

A 

placing  the  decimal  point,  show  just  how  weak  these 
students  are  in  their  fundamental  operations. 
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Question  43:  Simplify:  5/6X  3  1/3 

TABLE  LXIX 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

N  $ 

Correct  answer  25/9  or  2  7/9  186  62 

No  attempts  5  2 

Mechanical  errors  in  multiplication 

and  division  41  14 

Misread  question  ex*  5/8X3  1/3  15  5 

Multiplied  by  5  instead  of  5/6  12  4 

Multiplied  by  10  instead  of  10/3  9  3 

Inverted  coefficient  5/6  9  3 

Inverted  mixed  fraction  3  1/3  7  2 

Errors  in  decimals  4  1 

Other  errors  12  4 

This  simple  question  involving  multiplication  of 
fractions  was  quite  well  done,  yet  it  is  surprising  that 
only  62$  of  these  students  got  the  right  answer.  It  is 
understandable  that  14$  might  make  errors  in  the 
fundamental  operations,  but  there  should  not  be  12$  losing 
full  marks  for  careless  reading  of  the  question,  ^his 
point  must  be  continually  stressed  when  teachers  are 
preparing  students  for  any  examination-  the  importance 
of  reading  correctly  and  doing  what  the  question  asks* 
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Question  44:  Simplify:  4/5  ~  9/10 


TABLE  LXX 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTMPTS,  &  ERRORS 


N 

Correct  answer  8/9  226 

No  attempts  7 

Mechanical  errors  in  multiplication 
and  division  34 

Inverted  fraction  4/5  and  then 

multiplied  14 

Multiplied  fractions  instead  of 

dividing  5 

Misread  numbers  4 

Subtracted  fractions  4 

Other  errors  6 


* 

75 

2 

11 

5 

2 

1 

1 

2 


Question  44  involves  a  similar  technique  to  that 
of  question  42,  yet  here  we  see  75$  of  these  students 
getting  the  correct  answer  for  question  44  and  only  32$ 
getting  the  correct  answer  for  question  42.  The  main 
source  of  error  in  this  question  was  in  the  mechanics 
of  multiplying  and  dividing.  Only  5$  confused  the 
divisor  with  the  dividend  in  question  44. 
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Question  45:  From  6a0-  5a2  /  3a  -14  subtract 
2a3-  4a  /  7a2  -17 

TABLE  LXXI 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N 

* 

Correct  answer  4aS-12a2/7a/3 

67 

32 

No  attempts 

7 

2 

Subtracted  before  subtrahend  arr¬ 
anged  in  descending  order# 

58 

19 

Some  terms  added  instead  of  being 
subtracted. 

51 

17 

Signs  not  changed  to  subtract 

38 

13 

Mechanical  error  in  subtraction 
and  addition 

35 

12 

Errors  in  exponents 

29 

10 

Other  errors 

15 

5 

Question  45  was  poorly  done#  Only  67  persons 
had  the  correct  answer,  one  person  was  given  one  mark, 
and  232  persons  got  zero  marks#  This  quest  inn  also 
reveals  the  lack  of  basic  fundamentals  with  regards 
polynomials#  There  were  58  students  subtracting 
without  first  rearranging  the  subtrahend  in  descend¬ 
ing  order.  The  fact  that  30%  lost  full  marks  because 
they  could  not  handle  signed  numbers  correctly  supports 
the  statements  made  regarding  questions  19  and  31, 
which  also  involve  handling  of  signed  numbers# 
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Question  46:  Divide  20a3-2-27a2/18a  by  (5a-3). 

TABLE  LXXII 

FREQUENCIES  OF  CORRECT  ANSWERS  ,  NO  ATTEMPTS,  &  ERRORS 

N  % 


2 

Correct  answer  4a  -3a/l,  re- 


mainder  4a/l 

58 

19 

No  attempts 

48 

16 

Mechanical  error  in 
multiplication 

division  and 

45 

15 

Mechanical  error  in 
subtraction 

addition  and 

28 

9 

Inocomplete  division 

ex.  (4a2 -3a) 

34 

11 

Terms  not  arranged  in  descending  order 

before  operations  carried  out.  30 

10 

Errors  in  signs 

26 

9 

Errors  in  exponents 

20 

7 

Other  errors 

11 

4 

Question  46  appeared  very  difficult  for  the 
majority  of  these  students.  65%  made  attempts  which 
netted  no  marks  at  all,  and  an  additional  16%  were 
not  able  to  attempt  the  problem  at  all. 

One  might  say  that  this  question  was  somewhat  unfair 
in  that  the  students  were  faced  with  uneven  division  in 
the  thiid  division  step.  It  is  very  unlikely  that  many 
of  the  grade  IX  students  had  been  exposed  to  such  a 
question,  and  when  they  were  confronted  with  uneven 
division,  it  was  beyond  their  ability  to  handle  the 
reqtired  operations.  Evidence  of  this  is  seen  in  those 
34  students  who  had  incomplete  division.  Other  errors 
again  reflect  weakness  in  the  use  of  signed  numbers  and 
polynomials. 
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Question  47:  If  P  =  2n2/7n-15,  Q  =  10n2-29n  /21,  and 
R  =  2n-3,  find  (P  /  Q)  -5-R. 

TABLE  LXXIII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N 

& 

Correct  answer  6n-2 

83 

28 

No  attempts 

60 

20 

Errors  in  exponents 

40 

13 

Mechanical  errors  in  division 
and  multiplication 

50 

17 

Mechanical  errors  in  addition  and 
subtraction 

25 

8 

Errors  in  signs 

26 

9 

Did  not  divide  by  R 

6 

2 

Other  errors 

10 

3 

Question  47  is  one  of  the  harder  problems  on  the 
paper.  Only  3  other  questions  have  a  higher  percentage  of 
no  attempts  than  question  47.  37  persons  were  given  only 

one  mark,  one  was  given  two  marks,  and  180  people  received 
zero  marks.  The  one  mark  was  given  only  if  (P/§)  were 
added  correctly,  and  the  other  two  marks  were  given  if  the 
su$  were  correctly  divided  by  R.  The  greatest  number  of 
errors  was  in  the  use  of  exponents.  Almost  all  the 
errors  here  were  due  to  the  students  adding  the  exponents 
as  well  as  the  numerical  coefficients  of  the  like  terms. 
The  other  main  group  of^errors  was  the  result  of 
carelessness  in  the  fundamental  operations. 
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Question  48:  Simplify  by  removing  brackets  and 

collecting  terms:  5a-3(a-4)  /  2(l-a)  -  (2a-5) 

TABLE  LXXIV 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N 

* 

Correct  answer  19-2a 

76 

25 

No  attempt 

23 

8 

Mechanical  errors  in  addition 
and  subtraction. 

65 

32 

Errors  in  removing  parentheses 

55 

18 

Errors  in  using  signs 

34 

11 

^erms  not  collected  in  answer 

19 

6 

Plus  sign  interpreted  as  the 
equality  sign,  and  equation 
solved  for  V’. 

18 

6 

Errors  involving  exponents 

9 

3 

Other  errors 

1 

0 

No  partial  marks  were  given  for  this  question  in 
which  67%  received  zero  marks,  and  8  percent  made  no 
attempt.  The  main  errors  were  mechanical  errors  in  the 
four  fundamental  operations,  and  also  in  removing  of 
parentheses.  From  the  results  of  previous  questions  it  is 
not  surprising  to  see  11%  losing  full  marks  because  they 
cannot  use  signed  numbers  correctly. 
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Question  49:  Simplify:  12m^n^  -  30m8n7 

6m~n 

TABLE  LXXV 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTMPTS,  £  ERRORS 


N 

1o 

Correct  answer  2m4n4  -  5m6n6  or 
m4n4(2~5m2n2) 

110 

37 

No  attempts 

33 

11 

divided  exponents 

61 

20 

Subtracted  terms  in  numerator  then 
divided  by  6m% 

21 

7 

Divided  6m2n  into  only  one  term  of 
the  numerator,  then 
subtracted. 

19 

6 

Mechanical  errors  in  subtracting 
exponents 

17 

6 

Mechanical  error  in  dividing 
numerical  coefficients 

12 

4 

Added  terms  in  numerator  then 
divided  by  6m^n 

12 

4 

Omitted  literal  coefficients 
nm  and  n”  in  the  answer 

5 

2 

Errors  in  signs 

5 

2 

Calculated  answer  and  placed  it 
over  original  denominator 

3 

1 

Other  errors 

2 

1 

This  question  is  quite  similar 

in  procedure  to 

questions  27,  and  the  results  are  very 

stellar . 

here 

we  have  37$  of  the  students  getting  full  marks  compared 
with  31$  for  question  27.  20$  again  show  lack  of 

understanding  of  the  laws  of  exponents,  the  other  types 
of  errors  are  quite  evenly  distributed,  with  mechanical 
errors  still  the  cause  of  many  students  being  credited 
with  zero  marks. 
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Question  50:  If  7/12K-J-K  Z  2K-1  2/3  find  the  value  of  K. 


TABLE  LXXVT 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 


N 

g 

Correct  answer  K  «■  i  55 

No  attempts  81 

Mechanical  errors  in  transposing 

terms  across  equality  sign.  55 

Mechanical  errors  in  multiplying  8 

Mechanical  errors  in  subtracting  22 

Changed  only  part  of  the  equation 

to  L.C.D.  24 


% 

18 

27 

18 

3 

7 

8 


Omitted  right  hand  side  of  equation 

in  all  calculations  8 


3 


Errors  in  signs  16 

Misread  question  when  beginning 

calculations  8 


5 

3 


Multiplied  terms  instead  of 
subtracting 


5  2 


Other  errors 


10  3 


Question  50  was  a  very  good  test  item,  11  persons 
got  one  mark  for  collecting  "like  terms*}  four  persons  &ot 
two  marks  for  simplifying  the  like  terms,  no  one  got  three 
marks,  and  55  persons  got  full  marks  for  the  complete 
solution.  Question  50  appears  beyond  the  capacity  of 
27 %,  who  made  no  attempt  to  solve  for  the  va&ue  of  L 
The  process  of  transposing  accounted  for  18%  of  the 
errors,  mechanical  errors  in  the  fundamental  operations 
accounted  for  another  10%,  and  again  the  inability  to  use 
signed  numbers  properly  penalized  5%  of  the  group  of  300, 
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Question  51:  A  line  parallel  to  the  base  Bc  of  a  triangle 
ABC  cuts  the  sides  AB  and  Ac  at  D  and  E. 
Prove  that  ABE  and  ACD  are  equal  in  area* 

TABLE  LXXVII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  «Sc  ERRORS 


N 

% 

Correct  proof  (full  marks) 

1 

0 

No  attempts 

38 

13 

Right  diagram-wrong  proof-  no 
marks  given 

118 

39 

Wrong  diagram  with  resulting 
wrong  proofs 

78 

26 

Right  diagram-  no  proof 

52 

17 

Incomplete  proofs  -  partial  marks 
given 

13 

4 

This  question  was  very  poorly  answered*  Only  one 
person  got  full  marks  (6  marks),  twelve  others  received 
partial  marks  ranging  from  2  marks  to  5  marks*  53  others 
got  the  right  diagram  and  correct  construction  and  were 
given  one  mark  each*  No  marks  were  given  for  the  right 
diagram  when  the  construction  was  not  included*  The 
118  persons  with  the  right  diagram,  and  wrong  proofs  had 
absolutely  no  idea  of  the  necessary  proofs*  One  such 
example  will  be  seen  on  the  following  page.  78  students 
had  the  wrong  diagrams,  yet  they  tried,  though  unsnccessfully 
to  prove  that  ABE  and  ACD  areequal  in  area. 
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Sample  1 

This  is  a  proof  from  one  of  the  118  students  Who 
had  the  proper  diagram,  but  had  not  stated  the  construction 
nor  shown  any  insight  whatsoever  into  the  prooer  solution 
of  this  problem. 

This  sample  proof  is  as  exact  a  reproduction  of 
the  given  proof  as  the  writer  could  make.  Nothing  has 
been  added  or  taken  away  from  the  original  proof. 

DE//  to  BC 
AB  Z  AC 
DB  Z  EC 
AB  Z  EC 
AD  =  AE 

Therefore  ABC  and  ACD  are  equal  in  area  by  (theorem 

SAS  or  //) 

There  are  several  points  that  should  be  explained 
in  this  solution  which  might  account  for  the  person 
getting  zero  marks.  Firstly,  he  does  not  even  write  down 
what  is  given,  or  required  to  be  proven,  and  he  does  not 
state  that  he  joined  DC  to  (thereby  losing  one  mark). 

Secondly,  several  false  assumptions  are  made. 
assumes  A15  =  AC,  but  he  gives  no  proof  for  such  assumption. 
He  also  assumes  (falsely)  that  DB  I  EC,  that  AD  =  AE,  and 
worst  of  all  that  AB  »  EC, 

Thirdly,  he  says  that  ABC  and  ACD  are  equal  by 
"Theorme”  (note  spelling)  SAS,  yet  he  has  not  even  mentioned 
a  pair  of  angles  in  his  entire  proof.  This  is  a  typical 
sample  of  the  118  proofs,-  proofs  that  reflect  no  idea  of 
the  proper  solution. 
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Sample  2 

This  is  a  proof  given  by  one  of  the  78  students. 
Even  though  the  diagram  is  entirely  wrong,  it  is  so 
surprising  that  these  students  can  make-up  a  proof,  which 
to  them  seems  to  be  perfectly  acceptable. 


Given 

Triangles  ABC  with  D  the 
midpoint  of  AB  qnd  E  the  mid¬ 
point  of  AC. 

Req.  to  Prove 


That  ADE  and  EEC  are  equal 
in  area. 

Construction 

From  the  point  C  draw  a  line  CX.  Then  from  the  point 
E  extend  the  line  DE  to  a  line  CX  meeting  at  the  point  F. 

AE  equals  EC  because  E  is  the  midpoint  of  the  line  AC. 
Angle  CEF  equals  angle  AED  because  vertically  opposite 
angles  are  equal.  Angle  DAE  equals  ang&e  ECF  because  they 
are  corresponding  angles  in  congruent  triangles.  There¬ 
fore  triangle  ADE  equals  triangle  EEC. 


/ 


Sample  2  above  is  typical  of  the  78  students  that 
had  the  wrong  diagram  with  resulting  wrong  proofs  for 
question  51.  The  main  difficulty  with  most  of  these  78 
students  is  that  they  are  not  able  to  read  a  problem 
eorrectly  or  to  construct  a  diagram  to  fit  the  problem. 

The  above  solution  has  absolutely  no  relationship  with  the 
problem  given  on  the  examination  paper. 


£  8j  ooi 

.  '  :  1  n©vi:a  *  B  Si 

v  o  ;  ;<  j  r  :■■>..*  vu  o  ?i .:  w- ed$  ^ssoilj  xi$v;X 

,-. ,  ■  p  .  _  '  -  ,  •  ..  : :  ,  p  :-, :r\'i  ')  P  VO;  -  '  T  "  '"/Rf  i;/  0."  V  WJO 

, 


.•lpL-’;,. 

’ 

•  '  ■  l 

. 

;  _  ■  _  _ ;  ; . . . 

0  Vi  ...a  •  M  Li  T  '  i  J 


TTi-t  anoO 


. 

.  '  '  ,  -  .:  :  i 

A  o&il  or!/  to  •tn.t-x;r5 Ln  -PfiJ  V:  o  &r'U-'- 

tec  ■  •  ■  •"• 

•  . 

'~n-pV  .  .  o  J"  W  i  VJ  •  :  v  ;  o  J. 

;i' ;  : 


3  -  i  s  ©  tff  1  ■ 

.  ‘  ,  P 

i  ‘  -  j;--  ,•■ 

I o.p  •  sl&fjpo  rs,'Z  si -.pi 
.  r  ■:.•  o  .  v  '  e,el':*n  ■■ 
•  ;  p?  i iri (Pi-a^JO  o  o cx *$ 

:■  p  r'. , a  -ioi  ppo't 


r  p-it  Vo-p  ;yp  RV  p.ii  to  I  :o.-  -vi  ft  tot;  v-  T  t  r  a  oR 

"  ■ . .  p.  I  i  %  x  i .  ■  ■  : 

*  -  ■  ■■  : 

POiT;-;  ■  '  •  .  i  oldo  -to n  pop  pW  Joili  si.  s$fv^hti3o 

|i  ;;:PT;  fo  .e  ;r  t:tp  d  oi  o  -  v  Li ppttoo 

r;  [P  pi  Op  j.p  jlFlppO";  HP  fj  bW.OP’F  '3YOC?£  9.i'i 

.  ■  ■  ••  p  •  op  up.  p  v '  ■  i  ■■■  o' ' 


piRJ  fi:M 


-79- 


Question  52:  Prove  that  the  bisectors  of  the  angles  of 
a  parallelogram  form  a  rectangle. 

TABLE  LXXVTII 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS ,  &  ERRORS 


N  % 

Correct  proof-  full  marks  0  0 

Wrong  diagram-  wrong  proof  or  no 

proof  182  61 

Right  diagram-  no  proof  28  9 

Right  diagram-  wrong  proof  18  6 

Incomplete  proof-  partial  marks  1  0 


Question  52  was  the  most  poorly  answered  of  all 
the  questions  on  the  examination  paper,  with  not  one 
person  getting  full  marks.  There  were  260  students  in 
this  group  with  a  zero  score,  39  were  given  one  mark 
each  for  having  the  correct  diagram,  one  person  got  two 
marks,  and  no  one  got  more  than  two  marks  out  of  a  possible 
total  of  6  marks.  71  persons  were  unable  to  attempt  the 
question-  they  could  not  even  draw  the  diagram. 

182  persons  had  wrong  diagrams  with  resulting 
wrong  proofs,  a  sample  of  which  will  be  seen  on  the 
following  page.  28  students  were  able  to  draw  the 
correct  diagram,  but  were  able  to  give  no  construction  or 
proof.  18  persons  with  the  correct  diagram  attempted  to 
prove  the  question  asked,  but  their  proofs  reflect  a  com¬ 
plete  absence  of  understanding  and  insight  into  the  correct 
procedure  and  solution.  Sample  4  is  typieal  of  this  group. 
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Sample  3 

The  proof  given  below  is  typical  of  those  given 
by  the  182  students  who  had  the  wrong  diagram  for 
question  52,  with  resulting  wrong  proof,  or  no  proof* 


Given 

A  //gm  ABCD 
AB//DC 
AD/ /BC 
To  Prove 

AB  I  DC 
AD  *  BC 
Proof 


In  triangles  AOB  and  DOC 

Statements  1  Reasons 

AB  //  DC  » 

angle  1  —  angle  3  # 

angle  2  _  angle  4  * 

Therefore^  =  ^D0Cf 

AB  —  DC  ♦ 


Given 

alternate  angles 
alternate  angles 

A#S*A* 


In  triangles  AOD  and  BOO 


AD/ /BC 

angle  6  -  AMgle  7 
angle  5  —  angle  8 
Therefore 

A  AOD  =  A  BOC 

AD 

AD  Z  BC 


Given 

alternate  angles 
alternate  angles 

A»S  *A# 


This  student  made  one  false  assumption  at  the 
beginning  of  the  problem.  He  assumed  that  the  straight 
lines  joining  the  opposite  angles  of  a  parallelogram 
were  the  biseetors  of  the  angles  of  the  parallelogram. 
Had  this  person  read  the  question  through  properly,  he 
would  have  seen  that  what  was  being  proved  wqs  not  what 
the  question  asked  to  be  proved*  The  whole  proof  thus 
was  meaningless*  
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Sample  4 

Sample  4  is  a  copy  of  one  of  the  proofs  given  by  one  of 
the  18  students  who  were  able  to  construct  the  correct 


diagram,  but  g8ve  a  proof  that  had  absolutely  no  relation 


to  the  problem, 


Proof 


BC//AD 

AB//DC 


— Given 


angle  CBA  equals  angle  CDA  —  theorem  17B 
angle  BAD  equals  angle  DCB  —  Theorem  17B 
BH  bisects  angle  ABC 

AF  bisects  angle  BAD  -  e§&8tructions 

DF  biseets  angle  ADC 
CH  bisects  angle  DCB 

So  EFGH  must  be  a  rectangle. 


Samole  4  reveals  the  major  weakness  in  most 
students’  work-  that  they  will  not  write  down  what  is 
given,  what  is  required  to  be  proved,  and  what  the  const¬ 
ruction  is.  This  student  repeated  what  was  given  in  the 
question,  called  this  the  proof,  and  concluded  "so  EFGH 
must  be  a  rectangle”.  This  student,  a  fair  representative 
of  the  majority  of  these  300  students,  knows  neither 
proofs,  nor  constructions,  and  above  all  he  applies  little 
or  noAlogical  thought  in  solving  his  problems. 
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Question  53:  Production  of  crude  petroleum  in  Alberta  end 
in  Canada  (to  nearest  10,000  bbls.),  1933-45. 
(See  graph  on  examination  paper) 

a.  By  what  percentage  (approximate)  dfld 
Canada’s  production  in  1938  exceed  that  of 
1937? 

b.  By  what  percentage  (approximate)  was 
Alberta’s  production  in  1943  below  that 
of  1942? 

c.  Compare  (as  an  approximate  ratio)  the 
total  Canadian  production  during  the  four- 
year  period,  1938-41,  with  the  total 
production  in  the  four-year  period  1942-45. 

d.  What  was  Alberta’s  average  annual 
production? 


TABLE  LXXTX 

FREQUENCIES  OF  CORRECT  ANSWERS.  NO  ATTEMPTS,  &  ERRORS 


(for  53a 

5 

N 

% 

Correct 

answer 

130^-145$ 
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No  attempts 

17 
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Various 

answers 
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Question  53  was  one  of  the  most  poorly  answered 
items  on  the  examination,  and  part  a  was  the  second  most 
poorly  answered  of  the  four  parts,  with  only  7  students 
receiving  credit  of  2  marks  each  for  part  a.  No  partial 
marks  were  given-  the  students  got  either  zero  marks  or 
two  marks,  for  each  of  the  four  parts.  It  is  easy  to  see 
that  86%  of  the  students  in  this  group  of  300  know 
absolutely  nothing  about  graphs.  With  the  correct  answer 
anywhere  between  130%  and  145%,  we  see  only  four  persons 
that  are  anywhere  near  the  correct  answer,  and  these  four 
had  answers  between  100%  and  130%.  Three  others  had 
answers  between  146%  and  200%.  The  range  of  answers  was 
from  a  low  of  4/11%  to  4  million  percent,  and  this  fact  in 
itself  gives  a  fairly  accurate  picture  of  the  understanding 
of  graphs  as  held  by  the  vast  majority  of  these  300  students 
One  student  answered  "yes1*.,  and  several  others  gave 
answers  expressed  in  bbls.,  when  the  question  distinctly 
asks  for  percentage.  Common  sense  and  a  sense  of  reason, 
should  hatfe  told  many  of  the  ridiculous  answers  they 
were  writing.  The  fact  that  15%  had  answers  between 
5000%  and  500,000%  shows  the  lacking  of  understanding 
in  relation  to  the  concept  of  percentage. 
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TABLE  LXXX 

FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS,  8c  ERRORS 


(for  53b) 

N 

% 

Correct 

answer 

cO 

1 

f 

40 

13 

No  attempts 

26 

9 

Various 

answers  from  .021  to 

1 

13 

4 

rt 

rt 

"  1  to 

4 

30 

10 

tt 

it 

"  6.1  to 

10 

35 

12 

rt 

rt 

"  11  to 

25 

29 

10 

tt 

rt 

"  26  to 

100 

76 

25 

rt 

tt 

"  101  to 

1000 

11 

4 

rt 

tt 

over  1000 

19 

6 

Other  answers 

6/10  to  1-/8; 

15.74  930/955; 

£  bbls. 

21 

7 

Although  part  b  was  done  approximately  6  times 
as  well  as  part  a,  there  were  still  only  13%  of  the  group 
receiving  credit  for  the  correct  answer.  22%  were  within 
4%  of  the  correct  answer  which  is  a  much  better  performance 
than  that  of  part  a,  yet  we  still  see  a  great  number  of 
very  ridiculous  answers,  ranging  from  .021%  up  to 
1,005,000%.  Many  did  not  read  the  question  properly,  and 
expressed  the  answer  in  ”bbls.”,  when  the  question  clearly 
asks  for  percentage. 
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TABLE  LXXXI 


FREQUENCIES  OF  CORRECT  ANSWERS,  NO  ATTEMPTS ,  &  ERRORS 

(for  53c) 


N  % 


Correct 

answer 

33/39  approx. 

21 

7 

No  attempts 

94 

31 

Various 

answers 

from  1 

10 

to 

80 

lOff 

47 

16 

tt 

t» 

"  80 

100 

to 

2 

11 

4 

tt 

n 

"  2.1 

to 

4 

12 

4 

n 

Tt 

"  4.1 

to 

10 

8 

3 

tt 

tt 

«  n 

to 

100 

7 

2 

it 

tt 

"  101 

to 

500 

35 

12 

tt 

ft 

"  501 

to 

1000 

16 

5 

tt 

tt 

over  1000 

23 

8 

Other  answers 

700/1018; 

2  is  to  li; 

395/10,000  bbls. 

"up  grade  to 
decline" 

a 

26 

9 

The  results  in  part  c  compare  favorably  with 
parts  a  and  b,  with  only  7%  of  these  students  finding 
the  correct  approximate  ratio,  and  31 %  making  no 
attempt  to  solve  the  problem • 

The  range  of  marks  is  as  extreme  as  in  parts 
a  and  b,  with  answers  from  1/10  to  10  million,  and  many 
answers  expressed  in  terms  of  bbls.  Again  the  results 
show  a  complete  absence  of  understanding  of  graphs  and 
ratio. 
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TABLE  LXXXII 

FREQUENCIES  GF  CORRECT  ANSWERS,  NO  ATTEMPTS,  &  ERRORS 

(for  53d) 


Correct  answer 

No  attempts 

5,800,000 

6,000,000 

to 

bbls. 

3 

75 

to 

Various 

answers 

from  10 

to  100 

20 

7 

« 

tt 

"  101 

to  500 

29 

10 

tt 

tt 

"  501 

to  5000 

82 

27 

tt 

tt 

"  5001 

to  50000 

14 

5 

ft 

tt 

"  50001 

to  5800000 

39 

13 

w 

« 

w  6  million  to  10  million 

15 

5 

Other  ansv7ers  £07%;  75  gallons; 

586  12/13%  14  5 

Next  to  question  5£,  question  53d  was  the  most 
poorly  answered  of  all  the  examination  questions.  The 
fact  that  £0  students  said  that  Alberta’s  average  annual 
oil  production  was  between  10  and  100  bbls .  is 
sufficient  evidence  that  almost  all  of  these  300 
students  applied  neither  logical  thought  to  the  problem, 
nor  gave  a  second  thought  about  the  meaning  of  their 


answer 
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Concluslons  regarding  question  53 

In  analyzing  question  55  as  a  whole,  one  sees  a 
tremendous  lack  in  the  understanding  of  percentage,  ratio, 
and  graphical  interpretation.  It  is  true  that  the  units 
used  on  the  graph  were  the  main  source  of  confusion,  and 
it  may  be  said  that  inadequate  preparation  in  the  class¬ 
room  for  this  type  of  graph  was  very  likely  a  prime  cause 
of  so  much  confusion.  Certainly  this  type  of  graph  is 
much  different  from  those  graphs  which  the  students 
experienced  in  the  authorized  text-book. 

Table  XVI  on  page  14  sums  up  the  students*  ability 
to  understand  graphs,  and  graphical  concepts.  xhere  we 
see,  out  of  a  possible  total  of  8  marks,  254  persons 
with  zero  marks,  60  with  2  marks,  6  with  4  marks,  and  no 
one  for  6  marks  or  8  marks. 
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CHAPTER  V 


ANALYSIS  OF  THE  TEXT  BOOK 

As  mentioned  in  chapter  I,  the  text  book  will  be 
analyzed  for:  a.  Relationships 

b.  Concepts,  definitions  or  technical 

vocabulary 

c.  Routines  or  techniques, 

Mr,  French  and  Mr.  Massing  both  had  difficulty  in 
defining  each  of  the  terms,  "generalizations,  language,  add 
information",  which  were  the  subject  matter  of  their  theses. 
Similarly,  with  this  thesis,  there  is  such  an  overlap  in 
meaning  among  the  three  terms,  that  no  hard  and  fast 
definitions  of  the  three  can  be  formulated, 

Katz  and  Schanck  in  their  book  ’Social  Psycholggy’ 
make  the  following  statement,  "  To  see  identity  in  diff¬ 
erences  is  the  basis  of  relationships".  Relationships 
and  generalizations  thus  bee  one  very  closely  tied  together. 
The  above  mentioned  statement,  and  Webster’s  ddfinition  of 
a  relationship  as  "the  mode  in  which  two  or  more  things 
stand  to  one  another”  will  be  taken  as  the  basic  meaning  of 
’relationships’.  All  theorems,  propositions  and  formulae 
will  be  classified  as  relationships. 

Concepts  in  this  thesis  will  be  understood  to  in¬ 
clude  all  the  technical  vocabulary  and  the  appropriate  de¬ 
finitions  found  in  the  text  book  for  this  technical 
vocabulary. 

Routines  or  techniques  are  here  defined  as  the 
application  of  facts  or  methods  used  in  solving  various 
problems.  They  are  non-relational-  they  are  specialization 
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on  a  particular  problem-  they  are  the  tools  with  which 
the  problems  are  solved.  Example:  finding  the  area  of  a 
square,  simplification  of  an  expression  ,  constructing  a 
certain  figure,  and  solving  a  linear  equation,  are  all 
routines  or  techniques.  The  knowledge  that  the  area  of 
a  circle  is  "pi  x  r2"  is  an  expression  of  the  relationship 
between  the  area  of  a  circle  and  its  radius.  The  applic¬ 
ation  of  this  formula  in  finding  the  area  of  a  particular 
circle  is  a  routine  or  technique.  The  definition  of  a 
circle  is  a  concept. 

With  these  definitions  in  mind  the  text  book  has 
been  analyzed  for  relationships,  concepts,  and  routines. 

A.  Analysis  of  the  text  for  Relationships 

Some  £7  relationships  listed  under  12  main 
headings  have  been  discovered  in  the  text.  The  IE  main 
headings  have  been  arranged  alphabetically,  and  all  the 
relationships  relative  to  that  particular  topic  have 
been  listed  underneath  eadh  heading.  In  some  cases  a 
duplication  of  relationships  will  be  notices  as  the  part¬ 
icular  relationship  was  relative  to  more  than  one  main 
topic.  Example:  The  formula  for  the  area  of  a  circle 
will  be  found  under  three  headings;  area,  circles,  and 
formula.  Because  it  IS  relative  to  each  of  these  three 
topics,  it  has  been  included  in  each  as  a  relationship. 

I.  Area 

2 

1.  *>rea  of  a  circle  equals  TTr  , 

2.  Area  of  a  circle  varies  with  the 

radius  squared. 

3.  Area  of  a  rectangle:  A  =  LxW. 
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4.  Area  of  a  //gm.  equals  the  product  of 
its  base  and  its  height, 

5.  Area  of  a  triangle  equals  one  half  the 
base  times  its  height. 

6.  Theorem  20:  Parallelograms  on  the  same 
base  and  between  the  same  parallels  lor  of  the  same  altitude) 
are  eqqal  in  area. 

7.  Corollary  la  (Theorem  20):  The  area  of 
a  parallelogram  is  equal  to  the  product  of  its  base  and 
its  altitude. 

8.  Corollary  lb  (Theorem  20):  The  area  of 
a  parallelogram  is  the  same  as  that  of  a  rectangle  on  the 
same  base  and  between  the  same  parallels. 

9.  Corollary  2  (Theorem  20):  Parallelograms 
on  equal  bases  and  of  the  same  altitude  are  equal  in  area. 

10.  Area  of  a  square  equals  the  product  of 
any  two  of  its  sides. 

11.  Area  of  a  trapezium  equals  one  half  of 
the  height  ti$es  the  sum  of  the  two  parallel  sides. 

II .  Angles 

1.  Theorem  6:  When  a  straight  line  cuts 

two  parallel  straight  lines,  the  alternate  angles  are  equal. 

2.  Theorem  7:  When  a  straight  line  cuts 
two  parallel  straight  lines,  the  interior  angles  on  the 
same  side  of  the  cutting  line  are  together  equal  to  two 
right  angles. 

3.  If  the  sum  of  two  angles is  a  righ£  angle, 
the  angles  are  called  complementary  angles. 

4.  Theorem  1:  Complements  of  the  same  or  of 


equal  angles  are  equal 
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5.  If  the  sxim  of  two  angles  is  180  degrees, 
the  angles  are  supplementary  and  each  is  the  supplement 

of  the  other. 

6.  Theorem  2:  When  one  straight  line  meets 
another  straight  line,  theAsum  of  the  adjacent  angles  is 
equal  to  two  right  angles. 

7.  Theorem  3:  Supplements  of  the  same 
angle  or  of  equal  angles  are  equal. 

8.  Theorem  4:  If  any  number  of  straight 
lines  meet  at  a  point,  the  sum  of  all  the  adjacent  angles 
is  equal  to  four  right  angles. 

9.  Theorem  5:  If  two  straight  lines 
intersect,  the  vertically  opposite  angles  are  equal. 

10.  Theorem  9:  The  sum  of  the  angles  of 
a  triangle  equals  180  degrees  or  two  right  angles. 

11.  When  any  side  of  a  triangle  is  produced 
in  either  direction  it  forms  an  exterior  angle  of  the 
triangle. 

12.  Theorem  10:  If  one  side  of  a  triangle 
is  produced,  the  exterior  angle  so  formed  is  equal  to  the 
sum  of  the  two  opposite  interior  angles. 

13.  Theorem  8:  When  a  straight  line  cuts 
two  parallel  straight  lines,  the  corresponding  angles 
are  equal. 

III.  Converses 

1.  If  we  interchange  the  conclusion  and  the 
given  part  of  the  theorem,  we  have  the  converse  of  the 
theorem. 

2.  Theorems  6a:  When  a  straight  line  cuts 
two  other  straight  lines,  if  a  pair  of  alternate  angles 
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are  equal,  then  the  two  straight  lines  are  parallel. 

3.  Theorem  7a:  When  a  straight  line  cuts 
two  other  straight  lines,  if  a  pair  of  interior  angles 
on  the  same  side  of  the  cutting  line  are  together  equal 
to  two  right  angles,  then  the  two  straight  lines  are 
parallel . 

4.  Theorem  8a:  When  a  straight  line  cuts 
two  other  straight  lines,  if  a  pair  of  corresponding 
angles  are  equal,  then  the  two  straight  lines  are 
parallel. 


IV.  Circles 

m  2 

1.  The  area  of  a  circle  equals  "pi  x  r  " . 

2.  The  circumference  of  a  circle  equals  "pixd” 

V.  Formulas 

1.  Linear  formulae 

a.  The  perimeter  of  a  rectangle 

—  2(L/w),  where  L  is  the  length 
and  W  is  the  width. 

b.  The  circumference  of  a  circle 
equals  3  1/7  times  the  diameter, 

c.  C  =  22/7  d 

d .  C  =  77"d 

e.  C  ss  27fr,  where  "rM  is  the  radius. 

2.  Area  Formulae 

2 

a.  Area  of  a  icircle  ~  Tfv 

b.  Area  of  a  //gm.  equals  the 

product  of  its  base  and 
its  height.  (  A  =  bh) 

c.  Area  of  a  rectangle  equals  the 
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product  of  its  length  and  its 
width.  (  A  -  lw) 

d.  Area  of  a  square  is  the  product 

of  any  of  its  two  sides. 

(  A  =  s2) 

e.  Area  of  a  trapezium  is  found  by 

the  formula  A  zz  h  (b/u),  vhere 
2 

fhf  is  its  altitude,  #bf  is  the 
lower  base,  and  fuf  is  the 
upper  base. 

f.  Area  of  a  triangle  is  equal  to 

half  the  product  of  its  base 
and  its  height.  (  A  —  fbh) 

3.  Volume  Formulae 

a.  The  -volume  of  ©  cube  is  found 

by  multiplying  together  the 
three  equal  members.  (  V  =  e  ) 
where  f@f  is  the  length  of  the 
sides  of  the  cube. 

b.  The  volume  of  a  cylinder  is 

found  by  multiplying  the  area 
of  its  base  by  its  height. 

(  v  «-77r2h) 

e.  The  volume  of  a  prism  may  be 
found  by  multiplying  the  area 
of  the  base  by  the  height. 

(  V  =Bh) 

d.  The  volume  of  any  rectangular 
solid  is  the  product  of  the 
lenth,  width,  and  height. 
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4.  Other  Formulae 

a.  Simple  interest,  i  =  prt,  where 
»if  is  interest,  fp*  is  principal, 
f r *  is  rate  of  interest,  and 

’t?  is  time. 

b.  Distance,  d  =  rt,  where 

is  distance,  frT  is  rate  of 
movement,  and  ftf  is  time. 

c.  Amount  formula.  Amount  equals 
the  principal  plus  the  interest. 

(  A  =  p  /  prt),  where  is 
amount,  is  principal,  *rf  is 
rate  of  interest,  and  ft’  is  time. 

VI .  Graphs 

1.  When  the  graph  of  a  mathematical  formula 
is  drawn,  we  are  really  picturing  the  relationship  between 
changing  quantities  which  the  formula  expresses. 

VII.  Loci 

1.  The  locus  of  all  points  equally  distant 
from  two  given  points  is  the  right  bisector  of  the  straight 
line  joining  the  points. 

2.  The  locus  of  all  points  that  are  equidistant 
from  two  intersecting  straight  lines  is  the  bisector  of 

the  angles  so  formed  by  intersection. 

3.  The  locus  of  a  point  that  is  equidistant 
from  three  given  point  that  are  not  in  a  straight  line  is 
that  point  of  intersection  of  the  two  right  bisectors  of 
the  two  lines  so  formed  by  joining  the  three  points. 
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4.  The  locus  of  a  point  at  a  fixed  distance 
from  a  given  point  is  a  circle. 

5.  The  locus  of  a  point  equally  distant  from 
a  given  point  is  a  sphere. 

6.  The  locus  of  a  point  equally  distant  from 
a  given  line  is  a  cylinder. 

7.  The  locus  of  a  point  equally  distant  from 
two  given  points  is  a  plane. 

VIII.  Pythagorean  Theorem 

1.  In  any  right  angled  triangle,  the  square 
of  the  hypotenuse  is  equal  to  the  sum  of  the  squares  on  the 
other  two  sides. 

IX  Parallel  Straight  Lines 

1.  When  a  straight  line  cuts  two  parallel 
straight  lines: 

a.  the  alternate  angles  are  equal 

b.  the  interior  angles  on  the  same  side  of 
the  cutting  line  are  together  equal  to  two  right  angles 

c.  the  corresponding  angles  are  equal 

2.  When  a  straight  line  cuts  two  other 
straight  lines: 

a.  if  a  pair  of  alternate  angles  are  equal, 
then  the  two  straight  lines  are  parallel 

b.  if  a  pair  of  interior  angles  on  the  same 
side  of  the  cutting  line  are  together  equal  to  two  right 
angles,  then  the  two  straight  lines  are  parallel 

c.  if  a  pair  of  corresponding  angles  are 
equal,  then  the  two  straight  lines  are  parallel. 
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3*  If  three  or  more  parallels  intercept 
equal  segments  onone  transversal,  they  intercept  equal 
segments  on  every  other  transversal. 

4.  The  straight  line  drawn  through  the 
middle  point  of  one  side  of  a  triangle  parallel  to  another 
side  bisects  the  third  side. 

5.  The  straight  line  joining  the  middle  point 
of  two  si des  of  a  triangle  is  parallel  to  the  third  side 
and  equal  to  half  of  it. 

6.  The  line  which  joins  the  mid-point  of  two 
adjacent  sides  of  any  quadrilateral  is  equal  and  parallel 
to  the  line  which  joins  the  Midpoints  of  the  other  two 
sides. 


X.  Parallelograms 

1.  The  area  of  a  parallelogram  is  equal  to 
the  product  of  its  fease  and  its  height. 

2.  The  opposite  sides  of  a  parallelogram  are 


equal . 


3.  The  opposite  angles  of  a  parallelogram  are 


equal. 

4.  Each  diagonal  bisects  the  parallelogram. 

5.  The  diagonals  of  a  parallelogram  bisect 

eaeh  other. 


6.  If  one  angle  of  a  parallelogram  is  a  right 
angle,  all  the  angles  must  be  right  angles. 

7.  If  two  adjacent  sides  of  a  parallelogram  are 
equal,  all  its  sides  are  equal. 

8.  Parallelograms  on  the  same  base  and  between 
the  same  parallels  (or  of  the  same  altitude)  are  equal  in  area. 
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9 •  The  area  of  a  parallelogram  is  the  same  as 
that  of  a  rectangle  on  the  same  base  and  between  the  same 
parallels . 

10.  Parallelograms  on  equal  bases  and  of  the 
same  altitude  are  equal  in  area. 

11.  If  a  triangle  and  a  parallelogram  stand 
on  the  same  base  and  between  the  same,  parallels,  the  area 
of  the  triangle  is  half  that  of  the  parallelogram. 

XI.  Similarity 

1.  When  two  figures  are  similar: 

a.  their  corresponding  angles  are  equal. 

b.  the  ratio  of  any  twD  corresponding 
sides  equals  the  ratio  of  any  other  pair  of  corresponding 
sides . 


XII .  Triangles 

1.  The  area  of  a  triangle  is  equal  to  half  the 
product  of  its  base  and  its  height. 

2.  The  sum  of  the  angles  of  a  triangle  is 
equal  to  ISO  degrees. 

3.  The  corresponding  parts  of  two  congruent 
triangles  are  those  parts  which  exactly  coincide  when  one 

figure  is  placed  on  top  of  the  other. 

4.  If  two  triangles  are  congruent,  their 
corresponding  sides  must  be  equal  and  their  corresponding 
angles  must  also  by  equal. 

5.  If  two  triangles  have  two  sides  and  the 
included  angle  of  one  equal  respectively  to  two  sides  and 
the  included  angle  of  the  other,  the  triangles  are  congruent. 
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6.  If  two  triangles  have  two  angles  and  a  side 
of  one  respectively  equal  to  two  angles  and  the 
corresponding  side  of  the  other,  the  triangles  are  congruent* 

7.  If  two  triangles  have  three  sides  of  one 
respectively  equal  to  three  sides  of  the  other,  the 
triangles  are  congruent. 

8.  If  two  right  angled  triangles  have  the 
hypotenuse  and  one  side  of  one  equal  to  the  hypotenuse 
and  one  side  of  the  other,  the  triangles  are  congruent. 

9.  The  angles  at  the  base  of  an  isosceles 
triangle  are  equal. 

10.  If  the  angles  at  the  base  of  a  triangle 
are  equal,  the  sides  opposite  to  ttaese  angles  are  equal. 

11.  The  sum  of  the  angles  of  a  triangle  is 
equal  to  two  right  angles. 

12.  If  one  side  of  a  triangle  is  produced, 
the  exterior  angle  so  formed  is  equal  to  the  sum  of  the 
two  opoosite  interior  angles. 

B.  Analysis  of  the  text  for  Concepts 

The  following  list  comprises  the  concepts  or 
technical  vocabulary  found  in  Mathematics  for  Today’ . 

The  terms  are  listed  alphabetically,  under  main  topics, 
and  are  to  be  considered  separately  from  the  relationships 
listed  previously.  This  list  comprises  505  technical 
terms,  but  the  definitions  of  each,  which  are  also  a 
part  of  the  classification  of  concepts,  will  not  be 
included  in  this  thesis. 

The  concepts  found  in  the  Algebra  section  of  the 
text  are  intermingled  with  those  found  in  the  Geometry 
section,  but  all  are  arranged  elphebetieally  together. 
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Concepts 


absolute  value 

-  point  of  contact 

addition-  addend 

-  indicated  addition 

-  quadrant 

-  radius 

-  segment 

-  sector 

algebra-  algebraic  expression 

-  semicircle 

-  tangett 

altitude 

coefficient-  literal 

amount 

-  numerical 

angle-  acute 

-  adjacent 

-  arm 

-  complement 

-  come lement ary 

-  corresponding 

-  degree 

-  elevation 

-  exterior 

-  external 

-  included,  contained 

-  internal 

-  obtuse 

-  right 

-  straight 

-  supplement 

-  supplementary 

-  vertex 

-  vertically  opposite 

collect  (terms) 

combine  (terms) 

consecutive 

corresponding  points 

corollary 

cube  root 

decimal-  point 

-  coefficient 

definitions 

degree-  first 
-  second 

adnual 

diagonal 

approximation-  approximately 

digit 

area 

dimensions 

assumption 

discount 

average 

division-  dividend 
-  divisor 

axiom 

-  quotient 

-  remainder 

axis-  horizontal 
-  vertical 

due 

bisector-  right 

error-  percentage 
-  relative 

check 

circle-  arc 

-  center 

-  concentric 

-  chord 

-  circumscribe 

-  circumference 

-  diameter 

-  inscribe 

equation-  equality 

-  Identity 

-  left  side 

-  linear 

-  members  of 

-  right  side 

-  root 

-  satisfy 

-  simple 
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Concepts  (cont'dQ 


-  solution 

-  solve 

-  unknown 

interest-  rate 

inverse 

equidistant 

is  equal  to 

evaluation  -  evaluate 

length 

expression-  binomial 

-  compound 

-  monomial 

-  polynomial 

-  term  of 

-  trinomial 

-  simple 

line-  broken 

-  curved 

-  horizontal 

-  segment  of 

-  straight 

-  vertical 

factor-  literal 

-  numerical 

linear 

liter 

figure-  irregular 

-  plane 

-  rectangular 

-  regular 

locus 

margin  of  profit 

fluctuation 

mathematical  relation 

formal  proof 

measurement-  acre 

-  unit  of 

formula 

multiplication-  multiplicand 

fraction-  common 

-  denominator 

-  numerator 

-  terms 

-  multiplier 

negative 

notation 

fret 

number-  algebraic 

gallon 

-  arithmetic 

-  directed 

geometry-  geometric 

-  integer 

-  literal 

graph-  axis 

-  bar 

-  broken  line 

-  circle 

-  curved  line 

-  motion 

-  pictorial 

-  negative 

-  missing 

-  positive 

-  signed 

-  whole 

numerical  value 

graphic  representation 

order-  ascending 
-  descending 

Hypotenuse  ^ule 

overhead 

inspection 

parentheses-  brackets 

integer-  cnnsecutive 

-  even 

-  add 

parallel  lines 

percent 

..  ;  L. 
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Concepts  (contyd.) 


perimeter 

scale 

perpendi cular 

scale-drqwing 

Pi 

signs-  of  operation 
-  of  equality 

plane 

simplify 

point 

solid-  cone 

positive 

-  cube 

-  cylinder 

possible  error 

-  prism 

-  pyramid 

probable  error 

-  rectangular 

-  sphere 

power-  base 

-  exponent 

square 

principal 

square  root-  root 

-  root  sign 

prism 

-  radical  sign 

product 

statistical  material 

pfofit 

substitution  table 

proposition-  conclusion 

subtraction-  indicated 

-  construction 

-  minuend 

-  cnnverse 

-  subtract 

-  enunciation 

-  subtrahend 

-  hypot&eaes 

-  problem 

successive  integral  values 

-  proof 

-  theorem 

surface-  curved 
-  plane 

quantity 

ratio 

symmetry-  axis  of 

-  center  of 

-  line 

rectilinear  figure- 

-  plane 

-  equiangular 

-  point 

-  equilateral 

-  parallelogram 

terms-  like,  similar 

-  polygon 

-  unlike,  dissimilar 

-  quadrilateral 

-  rectangle 

table  of  values 

-  regular 

-  rhombus 

tabular  form 

-  square 

-  trapezium 

thermograph 

rule  of  grouping 

trasnposed 

rule  of  order 

triangle-  acute  angled 
-  obtuse  angled 

rule  of  transposition 

-  right  angled 

-  base 
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Concepts  (contyd,) 

triangle-  congruent 

-  corresponding  angles  of 

-  equiangular 

-  equilateral 

-  hypotenuse 

-  isosceles 

-  median 

-  sdalene 

-  sides 

-  similar 

-  vertex 

-  vertices 

unknown  quantity 

verify 

wi  dth 


C  Analysis  of  the  texfe  for  Routines  or  Techniques 

The  initial  attempt  at  classifying  the  various 
fcoutines  was  in  a  manner  similar  to  that  used  in 
classifying  the  relationships-  i,e.,  a  listing  of 
routines  under  various  main  headings.  This  resulted  in 
much  duplication  of  routines  under  various  headings,  and 
for  this  reason  it  was  decided  to  develop  this  analysis 
by  a  chronological  listing  of  the  routines  involved  in  each 
individual  chapter.  It  is  often  difficult  to  differentiate 
between  techniques  and  relationships,  and  in  several 
instances  it  might  be  debated  whether  a  particular  routine 
would  best  be  classified  under  relationships .  For  this 
reason  it  is  necessary  that  one  keeps  in  mind  that  there  is 
no  definite  border  line  between  these  various  categories, 
and  all  classifications  made  are  based  on  the  personal  op¬ 
inion  of  the  writer  and  hiw  "working  definitions"  of  these 
three  important  components  of  the  grade  IX  mathematics 
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The  following  125  techniques  or  routines  approximate 
closely  their  order  of  appearance  in  the  various  chapters 
concerned,  and  do  not  under  any  circumstances,  represent  the 
order  in  which  they  should  be  taught  in  the  class.  It 
must  also  be  remembered  that  this  is  only  a  listing  of  the 
routines  found  in  the  text-book,  and  not  a  full  description 
of  the  routines  themselves* 

PART  I— ALGEBRA  FOR  TODAY 

Routines  fbund  in  Chapter  1  *  How  Letters  are  Used  in  Algebra" 

1*  Using  letters  to  represent  various  concepts, 
as  length  and  width* 

2*  Combining  similar  terms  to  find  their  sums  or 
differences. 

3*  Evaluating  formulas  and  simple  algebraic  expressions 

4.  Simplifying  formulas  involving  dissimilar  terms* 

5.  Finding  sums,  differences,  products  and  quotients 
in  Algebra* 

6*  Using  formulas  in  mensuration: 

a.  finding  the  area  of  a  rectangle 

b.  finding  the  volume  of  a  rectangular  solid 

e.  finding  the  area  of  a  triangle 

d*  finding  the  VDlume  of  a  prism 

e.  finding  the  area  of  a  square 

f.  finding  the  volume  of  a  cube 

g*  finding  the  circumference  of  a  circle 

h.  finding  the  area  of  a  circle 

i*  finding  the  Volume  of  a  cylinder. 

7.  Using  formulas  in  business: 

a*  finding  interest  by  formula 

b.  finding  amount  by  formula 

c.  finding  profit  by  formula 

8.  Using  formulas  in  laboratories  and  shops 

9.  Expressing  relationships  by: 

a.  a  formula 

b.  a  table 

c.  a  graph 
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10.  Obtaining  formulas  from  verbal  statements 

11.  Obtaining  verbal  statements  from  formulas. 

Routines  found  in  Chapter  2  "The  Equation” 

1.  Solving  problems  by  the  equation  method 

2.  Finding  the  miss tog  number  in  an  equation 

3.  Finding  the  missing  value  in  a  table 

4.  Checking  results  by  substituting  the  value  found 
for  the  missing  number  in  the  given  equation 

5.  Finding  the  root  of  an  equation  (finding  the 
solution  of  the  equation) . 

Routines  found  in  Chapter  5  "Problems" 

1#  Solving  simple  problems  involving  number  relations. 

2.  Solving  simple  geometric  problems. 

3.  Solving  business  problems. 

4.  Solving  miscellaneous  problems. 

5.  Application  of  the  5  recommended  steps  in 
problem  solving. 

Routines  found  in  Chapter  4  "Graph sn 

1.  Making  statistical  graphs  as  bar  graphs,  etc. 

2.  Interpreting  statistical  graphs 

3.  Graphing  a  formula 

4.  Interpreting  the  graph  of  a  formula 

5.  Solving  problems  graphically. 

Routines  found  in  Chapter  5  " Signed  Numbers" 

1.  Representing  fluctuations  by  signed  numbers 

2.  Picturing  signed  numbers 

3.  Adding  signed  numbers 

4.  Subtracting  signed  numbers 

5.  Multiplying  signed  numbers 
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6*  Dividing  signed  numbers 

Routines  found  in  Chapter  6  "Fundamental  Operations" 

1.  Addition  of  monomials 

2.  Subtraction  of  monomials 

3.  Addition  of  polhnomials 

4.  Subtraction  of  polynomials 

5.  Rule  of  signs  for  multiplication 

6.  Rule  of  order  for  multiplication 

7.  Rule  of  grouping  for  multiplication 

8.  Rule  of  exponents  for  multiplication 

9.  Multiplication  of  monomials 

10.  Order  of  operations  of  algebraic  expressions  of 

any  power 

11.  Multiplication  of  a  polynomial  by  a  polynomial 

12.  Multiplication  of  a  polynomial  by  a  monomial 

13.  Rule  of  signs  for  division 

14.  Rule  of  exponents  for  division 

15.  Division  of  a  monomial 

16.  Division  of  a  polynomial  by  a  monomial 

17.  Division  of  a  polynomial  by  a  polynomial 
10.  Double  use  of  the  plus  and  minus  signs 

19.  Checking  in  order  to  make  sure  that  the  result 
obtained  is  correct,  by  substituting  for 
each  letter  appearing  in  the  given  ex¬ 
pression,  some  convenient  numerical  value. 

•  Application  of  the  rule  $or  removing  parentheses. 
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Routines  found  In  Chapter  7  "Equations  of  the  First  Degree 

in  One  Unknown. 

1.  Solving  an  equation  by  interchanging  members 

2.  Transforming  an  equation  by  addition  and  subtraction 

3.  Solving  equations  with  negative  roots 

4.  ^hanging  signs  in  an  equation  by  multiplying  by  -1 

5.  Solving  an  equation  involving  parentheses 

6.  Solving  equtions  with  fractional  coefficients 

7.  Solving  literal  equations 

8.  Solving  percentage  problems 

9.  Solving  motion  problems 

10.  Solving  mixture  problems 

11.  Solving  miscellaneous  problems. 

PART  II—  GBOMBTRT  FOR  TODAY 
Routines  found  in  Chanter  8  n First  Steps  in  Geometry” 

1.  Measuring  lines  and  angles  by  rule  and  protractor 

2.  Drawing  to  scale 

3.  Finding  areas  of; 

a.  rectangles 

b.  parallelograms 

c.  triangles 

d.  circles 

e.  other  plane  figures 

4.  Biseeting  a  given  line  (Construction  1) 

5.  Bisecting  a  given  angle  (Construction  2) 

6.  Constructing  a  perpendicular  to  a  given  line  at  a 

point  in  the  line  (Construction  3) 

7.  Constructing  a  perpendicular  to  a  given  line  from 

a  given  point  outside  of  the  line  (  Cons.  4) 
S.  Naming  triangles  by  their  angles  and  their  sides 
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9.  Constructing  an  angle  equal  to  a  given  angle 
(Construction  5) 

10.  Constructing  congruent  triangles. 

Routines  found  in  Chapter  9  "Angles" 

1. Interpreting  the  meaning  of  theorems 

2.  Differentiating  between  complementary,  supplem¬ 

entary,  and  vertically  ooposite  angles 

3.  Determining  the  sum  of  the  angles  at  a  point. 

Routines  found  in  Chapter  10  "Parallel  Straight  Lines" 

1.  differentiating  parallel  straight  lines  from 

non-parallel  straight  lines. 

2.  Testing  converses 

3.  Through  a  given  point  to  construct  a  straight 

line  parallel  to  a  given  straight  line 
(Construction  6). 

Routines  found  in  Chapter  11  "Angles  of  a  Triangle; 

Formal  Proofs " 

1.  Techniques  on  ’How  to  Prove  Theorems  and  Solve 

Problems  * 

2 .  Dividing  angles  of  plane  figures 

3.  Calculating  the  sum  of  interior  and  exterior 

angles  of  a  polygon. 

Routines  found  in  Chapter  12  " Congruences 

1.  Constructing  congruent  triangles 

2.  Measuring  distances  indirectly  by  using  the 

concept  of  congruence 

3.  Naming  corresponding  parts  of  congruent  triangles 

4.  Using  a  congruence  theorem  to  verify  the  method 
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of  bisecting  a  given  straight  line 
(Qonstructinn  1) 

5.  Using  a  congruence  theorem  to  verify  the 
method  of  bisecting  a  given  angle 
(Construction  2) 

Routines  found  in  Chapter  15  "Practice  on  Essentials" 

1*  Recognizing  and  selecting  the  particular 
congruence  theorem  which  fits  a  given 
situation 

2*  Drawing  accurate  figures  for  given  exercises. 

Routines  found  in  Chapter  14  "Parallelograms" 

1*  Distinguishing  various  types  of  quadrilaterals 

2.  Expressing  a  problem  either  with  or  without 
respect  to  a  particular  lettered  figure. 

Routines  found  in  Chapter  15  ff Similarity  and  Symmetry” 

1.  Constructing  similar  figures  by  double 

compasses  and  by  pantograph. 

2.  Application  of  concept  of  similarity  to 

mensuration  problems. 

3.  Using  symmetry  in  everyday  life. 

Routines  found  in  Chapter  16  "Constructions" 

1  Planning  solutions  in  solving  exercises 
2.  Using  additional  aids  in  solving  exercises  in 
geometry 

3..  Dividing  a  line  into  equal  parts  (Const.  7) 

4.  Using  the  Diagonal  Scale  to  measure  lengths 

to  hundredths  of  an  inch. 
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Rout  ines  found  in  Chapter  17  "Areas" 

1*  Application  of  theorems  20,21,  and  22  to  areas 
of  parallelograms  and  triangles 

2.  Constructing  a  triangle  equal  inarea  to  a  given 
quadrilateral  (  Construction  8) 

Routines  found  in  Chapter  18  "Loci" 

1.  binding  the  locus  of  points  at  a  fixed  distance 

from  one  given  point 

2.  binding  the  locus  of  points  at  a  fixed  distance 

from  two  given  ooints 

3*  binding  the  locus  of  points  at  a  fixed  distance 
from  three  given  points 

4*  Finding  the  locus  of  points  equidistant  from 
two  intersecting  straight  lines* 

Routines  found  in  Chapter  19  ^Theorem  of  Pythagoras" 

1.  Constructing  a  right  angled  triangle  by  applying 

the  Hypotenuse  Rule  alone* 

2.  Finding  the  value  of  any  side  of  a  right  angled 

triangle  when  the  values  of  the  other  two 
sides  are  known. 

3.  Finding  the  side  of  a  square  when  the  area  of 

the  square  is  known  (the  proces  of  finding  the 
square  root) 

4.  Finding  square  roots  from  a  table 

5*  Using  a  table  of  squares  and  square  roots  in 
applying  the  formula  c2  —  a2  /  b2,  and  in 

solving  problems  based  on  the  Hypotenuse  Rule* 
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CHAPTER  VI 


ANALYSIS  OF  THE  EXAMINATION  PAPER 

The  analysis  of  the  examination  paper  though 
conducted  in  a  manner  similar  to  that  used  in  chapter  Y, 
will  he  listed  in  a  different  format.  In  chapter  V,  the 
relationships  found  in  the  text  were  alphabetically 
arranged  under'  12  main  headings;  the  303  concepts  were 
alphabetically  listed  under  main  topics;  and  the  techniques 
or  routines  were  chronplbgically  listed  under  chapter 
headings  of  the  book  in  which  they  were  found* 

In  chapter  VI  the  relationships  and  routines  will 
be  shown  separately  as  they  appear  in  each  of  the  53 
questions  on  the  examination  paper.  Because  there  is  such 
a  duplication  of  concepts  on  the  various  questions,  the 
concepts  will  therefore  be  li sted .alphabetically  with  no 
attempt  to  group  them  under  main  headings,  as  was  done 
in  chapter  Y* 

In  some  instances  both  the  relationship  and  the 
routine  seemed  of  equal  importance  and  therefore  each  was 
listed  under  its  separate  heading*  In  other  questions 
the  relationship  alone  seemed  the  more  important  and  in 
that  case  only  the  relationship  was  listed*  Still  in 
other  questions,  the  routine  itself  seemed  the  only 
important  factor,  in  which  case  only  a  routine  was 
classified  under  that  particular  question* 

A*  Relationships  found  on  the  Examination  ^aner 

The  following  are  the  relationships  found  in  each 
of  the  53  questions  on  the  examination  paper. 
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Question  1 

No  major  relationship  exists 
Question  2 

1.  If  the  sum  of  two  angles  is  eoual  to  90  degrees 
the  two  angles  are  called  complementary. 

Question  3 

No  major  relationship  exists 
Question  4 

1,  The  area  of  a  rectangular  surface  is  equal  to 
the  product  of  its  length  and  its  width. 

Question  5 

1.  Expressing  a  relationship  between  two  magnitudes 
in  equation  form. 

Question  6 

1.  The  area  of  a  circle  is  equal  to  its  radius 
squared  times  "pi" . 

Question  7 

1.  The  relationship  between  two  fractions  is  best 
expressed  as  a  ratio. 

Question  8 

No  major  relationship  exists 
Question  9 

!♦  The  area  of  ©  rectangular  surface  is  a  function 
of  its  length  and  its  width. 

Question  10 

1.  The  size  of  an  angle  subtended  by  an  arc  of  a 
semicircle  is  a  function  of  the  arc  of  that  semicircle. 
Question  11 

1.  Expression  of  the  relationship  of  equality  between 


two  magnitudes 


;  •  -  :  •  •  -■  .  f 

„ :  *1X2  -32JL1 

: 

-  '  ;;  :  19  ::  t'v^-  9.00 

J  9 . 'j„  

•  :  c  X  '  ■ :  t  >1  $*Z  TO?;  ZV!  o!0 

;  o  r-^;  .  og 

.  I  : 

,  099  '  •  0  •  •:  X  ..  J  '  9  • *•  9'0 

5  noiotooii^ 

;;  ■■■■;  j  "  9  ■;  9  * 

*  i  -t c v 1  no  1 0 /.  a  •> p e  n 9 

o  --o  t  Xj°_pu'l 

■ 

,  ‘  co-  •  r. ;  9  o.-  > : 


0  o  ,j  :o;ooo: 

xffonoi  ■ ' 

-  „  ol.t'-:.4!  9  8  •  i§<09o;rnc0 
;;  '  .5 

■V ;;  -•  i  r  :  ,9  O'f  -'ini]  V 

.  ^v:  _ . 

* 

.  .9-;  o  :  In  iio'oooJ  o:  : 

01  „.0;,:0.:;0.„ 

‘  ..  ;  I.  '  •  ■  '  •  * 

.  '  '  ■  '  '  '  :  '  ’ 

LI  no:^nQo2 

.  •  J  '  •  £  ■  9  ' 

.  .  -:.r,  '  it  .  ■ 


-112- 


Question  12 

1.  The  sum  of  the  angles  of  a  straight  angle 
is  equal  to  180  degrees* 

Question  15 

No  major  relationship  exists 
Question  14 

1*  The  sum  of  the  interior  anglesof  a  polygon  is 
proportional  to  the  number  of  sides  of  the  polygon. 

2.  The  sum  of  the  angles  of  a  triangle  is  equal 
to  180  degrees. 

Question  15 

1.  When  two  figures  are  similar,  the  ratio  of  any 
two  corresponding  sides  equals  the  ratio  of  any  other 
pair  of  corresponding  sides. 

Question  16 

No  major  relationship  exists 
Question  17 

No  major  relationship  exists 
Question  18 

1.  If  two  triangles  are  congruent  their  corresponding 
sides  must  be  equal,  and  their  corresponding  angles  must 
also  be  equal. 

2.  If  two  triangles  have  2  sides  and  the  included 
angle  of  one  respectively  equal  to  2  sides  and  the 
included  angle  of  the  other,  the  triangles  are  eongruent. 

3.  If  two  triangles  have  two  angles  and  a  side  of 


one  respectively  equal  to  two  angles  and  the  corresponding 
side  of  the  other,  the  triangles  are  congruent. 


ill  CIO  "  'J  1  I  ? 


:  '  j .  '  ••Ij.i  ■  Tv.  -  ■  X-  .Ii  ■  “i  '  *  ' 

x-  (  :  1  o  j  I  \:.is  oi 

_  g X  . no_.. " 

e i ;•* \j: ■:  ■  •  id 8ii old’s! o*l  'X o {,  on  Oil 

-  - 

.  '  s  ’  ' 

'  • 

.  i  :  vov  L  < ;  ■  J 

rji  1  .  J  •  111  f  •  '  ■;  ; 

•;  :  %t  lo  O J  ;  '  •  '  '  ^ 

•  .  j  J  *;j.  llm  1.  VI- too  'iloo 

aX  noxlaeiiQ 


ad’s  Izcq  ?  i  dsn o J.  TtitG*x  ‘iir,  oK 

nolfraeifp 

j".;.-  Ovi 

OJ.  rv  ' 

'■  ■  '  ;  '  i;  '  '  i.  "  O  "■•  O '  1  ;  ’ L  ‘ 1  ’’  1  "  * 

■  g  o'  < 

,  Off  Oils 

' 

;  •  0  tc 

.  ■  -  d;  '  ; 

/;  •  e,oJ:  ,i  ■  ,  J  ov  '  :  ■  . i '  1  Oi  'VC  J  J  *  • 

<:•  r  ill  •  V  1  Lx:  Li  -e  Vi  •O-.'OC  .^11  oc.ro 

,  ■  ••  : 


-113- 


Question  19 

No  major  relationship  exists 
Question  20 

1#  The  relation  of  "inches  per  second"  to  "feet  per 
minute"  may  he  expressed  as  a  ratio* 

Question  21 

1.  The  cconverse  of  a  theorem  is  found  by  inter¬ 
changing  the  conclusion  and  the  given  psrt  of  the  theorem. 
Question  22 

1.  The  volume  of  a  cylinder  is  proportional  to  the 
product  of  its  height  and  the  area  of  its  base. 

Question  23 

1.  When  a  straight  line  amts  two  parallel  straight 
lines,  the  corresponding  angles  are  equal.  (Theorem  8) 

2 •  The  sum  of  the  angles  of  a  straight  angle  is 
equal  to  180  degrees. 

Question  24 

No  major  relationship  exists 
Quest  ion  25 

No  major  relationship  exists 
Question  26 

1.  When  two  figures  are  similar: 

a.  their  corresponding  angles  are  equal 

b.  the  ratio  of  any  two  corresponding 

sides  equals  the  ratio  of  any  other 
pair  of  corresponding  sides. 

2.  In  any  right  angled  triangle,  the  square  of  the 
hypotenuse  is  equal  to  the  sum  of  the  squares  on  the  other 
two  sides* 
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Question  27 

No  major  relat ionehip  exists 
Question  28 

1.  Expression  of  a  relationship  of  equality  between 
two  magnitudes. 

Question  29 

1.  The  locus  of  a  point  at  a  fixed  distance  from 
a  given  point  is  a  circle. 

Question  50 

1.  The  relationship  between  two  numbers,  whole  or 
fractional  may  be  expressed  as  a  ratio  or  fraction. 

Question  51 

No  major  relationship  exists 
Question  52 

1#  The  volume  of  a  cylinder  is  proportional  to  the 
product  of  the  area  of  its  base  multiplied  by  its  height. 
Question  53 

i«  In  a  right  angled  triangle  the  square  of  the 
hypotenuse  is  equal  to  the  sum  of  the  squares  on  the 
other  two  sides.  , 

2.  The  opposite  sides  of  a  rectangle  are  equal. 
Question  54 

1.  T'he  volume  of  a  cube  is  the  product  of  its 
length,  width,  and  its  height. 

2.  The  length,  width,  and  height  of  a  cube  are  equal. 
Question  35 

No  major  relationship  exists 
Question  36 

1.  The  relationship  between  two  ratios  may  be  shown 


by  expressing  one  fraction  as  a  %  of  the  other  fraction 
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Questinn  57 

1.  The  area  of  a  sector  of  a  circle  varies  directly 
as  its  radius  squared  and  the  angle  subtended  by  the  arc 
of  the  sector. 

Question  58 

1.  Expression  of  a  relationship  of  equality  between 
two  magnitudes. 

Question  59 

1.  In  a  right  angled  triangle  the  square  of  the 
hypotenuse  equals  the  sum  of  the  squares  on  the  other  two 
sides . 

2.  The  area  of  a  parallelogram  equals  the  product 
of  its  base  and  its  height. 

Question  40 

1.  Parallelograms  onthe  same  base  and  between  the 
same  parallels  are  equal  in  area.  (Theorem  20) 

2.  Triangles  on  the  same  base  and  between  the 
same  parallels  are  equal  in  area.  (Theorem  21) 

3.  If  a  triangle  and  a  parallelogram  stand  on  the 
same  base  and  between  the  same  parallels  the  area  of  the 
triangle  is  half  that  of  the  parallelogram.  (Theorem  22) 

4.  The  area  of  a  triangle  is  equal  to  half  the 
product  of  its  base  and  its  height. 

5.  The  opposite  sides  of  a  parallelogram  are 
equal.  (Theorem  17) 

Questions  41-50  inclusive 

Questions  41-50  inclusive  are  mainly  questions 
involving  routines  and  no  major  relationships  exist. 
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Question  51 

1*  Tp tangles  on  the  same  base  and  between  the  same 
parallels  are  equal  in  area.  (Theorem  21) 

Question  52 

1.  '1‘he  sum  of  the  angles  of  a  triangle  is  equal 
to  180  degrees. 

2.  If  the  corresponding  angles  formed  by  the 
intersection  of  a  transversal  with  two  straight  lines  are 
equal,  then  the  two  straight  lines  are  parallel. 

3.  If  two  straight  lines  intersect,  the  vertically 
opposite  angles  are  equal.  (Theorem  5) 

4.  If  two  equal  angles  add  up  to  180  degrees, 
each  must  be  a  right  angle. 

Question  55  a.b.c.d. 

1.  A  graphical  representation  of  the  relationship 
between  Canada's  oil  production  in  1958  with  that  of  1937. 

2.  A  graphical  representation  of  the  relationship 
between  Alberta’s  oil  production  in  1943  with  that  of  1942. 

3.  A  graphical  representation  of  Canada’s  total 
oil  production  during  the  period  19 38 -19 41 compared  with 
the  total  production  in  Canada  for  the  period  1942-45. 

4.  Expression  of  the  relationship  of  the  13  year 
period,  1933-45  to  Alberta’s  average  annual  oil  production 
in  bbls. 
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B.  Concepts  found  on  the  Examination  Paper 

The  following  list  of  99  concepts,  alphabetically 

/ 

arranged  comprises  the  technical  vocabulary  found  in  the 
grade  IX  examination  paper.  The  numbers  in  brackets  after 
each  concept  is  the  number  of  times  that  that  particular 
term  appeared  on  the  examination  paper. 


angle  (5) -complement  (1) 

-corresponding  (1) 
-interior  (1) 

-ri ght  ( 1 ) 

-vertically  opposite 
annual  (1) 
approximate  (4) 
area  (20) 
average  (2) 
bbls .  (2) 
base  (5) 
bears  (2) 
bisector  (1) 
brackets  (1) 
circle  (3) 
collect  (1) 
compare  ( 1 ) 
congruent  (1) 
converse  (1) 
cube  (2) 
cubic  inch  (6) 
cut  ( 1 ) 
cylinder  (2) 
degree  (2) 
diameter  (2) 
diamensions  (1) 


directly  (1) 
divide  (1) 

(1)  divided  by  (1) 
equal  (5) 
equation  (6) 
equivalent  to  (1) 
exceed  (2) 
factor  (2) 
feet  per  minute  (1) 
given  figure  (4) 
find  the  value  of  (1) 
fractional  number  (1) 
graph  (1) 

greatest  value  (1) 
height  (8) 

inches  per  second  (1) 
is  equal  to  (5) 
length  (6) 
locus  (1) 
multiply  (5) 
multiplied  by  (4) 
nearest  (1) 
number  (1) 
pair  (1) 
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Concepts  (eontM,) 
parallel  (//)  (3) 
parallel  lines  (1) 
parallels  (1) 
parallelogram  (//m)  (6) 
pentagon  (1) 
percent  (#)  (2) 
percentage  (2) 
perimeter  (2) 
perpendicular  (3) 
pi  (tr)  (11) 
plane  (2) 
points  (5) 
product  (6) 
production  (9) 
propositions  (1) 
quotient  (2) 
radius  (3) 
ratio  (6) 
rectangle  (2) 
remainder  (1) 
satisfies  (1) 
sector  (1) 
semicircle  (1) 

sides  (1)-  corresponding  (1) 
simplify  (1) 


square  (2) 
square-inch  (17) 
square  root  (t r)  (1) 
statement  (3) 
straight  line  (2) 
subtract  (1) 
sum  (2) 

transversal  (1) 
triangle  (9 ) -congruent  (1) 
-isosceles  (1) 
-right-angled  (1) 
-similar  (1) 

unit  (1) 
value  (1) 

varies  directly  (1) 
volume  (3) 
width  (3) 

who le  ( 1 ) -number  ( 1 ) 


Of  the  99  concepts  used  in  the  examination,  all  but 
one  are  found  in  the  text*  This  one  term  is  "bears”  which 
appears  twice  on  the  examination. 
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Remembering  that  303  separate  concepts  were 
listed  in  chapter  V  as  comprising  the  technical  vocabulary 
of  the  text,  it  is  now  possible  to  calculate  the  per¬ 
centage  of  text -book  coverage  made  by  the  examination 
paper. 

%  coverage  =  9£  x  100 
303 

=  32.7 

The  percentage  of  text-book  coverage  made  by 
the  examination  paper  is  32*7-  i*e.,  almost  1/3  of  all 
the  concepts  found  in  the  text-book  were  also  found  one  or 
more  times  on  the  examination  paper. 

C.  Routines  found  on  the  Examination  Paper 

The  following  are  the  routines  found  in  the  53 
examination  questions  on  the  exam,  paper. 

Question  1 

1.  Finding  the  product  of  two  decimal  fractions 
Question  2 

1.  Finding  the  complement  of  an  angle 
Q.uestion  3 

1.  Calculating  the  lowest  common  denominator  and 
then  findigg  the  sum  of  three  fractions. 

Question  4 

No  routines  involved 
Question  5 

1.  Solving  for  the  unknown  "if”  and  csloulating 
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Quest  ion  6 

No  routines  involved 
Question  7 

1.  Finding  the  lowest  common  denominator  and 
equating  the  ratios. 

Question  8 

1.  Finding  the  average  of  a  set  of  numbers  by 
summing  the  numbers  and  dividing  the  sum  by  their  number  (5). 
Question  9 

No  routines  involved 
Question  10 

1.  Calculating  the  angles  at  0  subtended  by  equal 
arcs  of  a  semicircle. 

Question  11 

1 •  Application  of  the  rule  for  removing  parentheses 

2.  Collecting  like  terms. 

3.  Solving  for  the  value  of  the  unknown  "a"* 

Question  12 

No  routines  involved 
Question  13 

1.  Finding  the  sum  of  a  group  of  signed  numbers. 
Question  14 

1.  Finding  the  sum  of  the  interior  angles  of  a 
pentagon  by  calculating  the  sum  of  the  angles  of  the  smallest 
number  of  triangles  making  up  the  polygon. 

Question  15 

1.  Finding  with  ratio,  the  length  of  a  side  of  a 
triangle  that  is  similar  to  another  given  triangle. 
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Question  16 

1.  Application  of  the  rule  of  exoonents  for 
multiplying 

2.  Application  of  the  rule  of  signs  for  multiplying. 

3.  Multiplying  a  monomial  by  a  monomial. 

Question  17 

1.  Testing  the  equality  of  equations  by  reducing  to 
the  lowest  common  denominator. 

Question  18 

1.  binding  the  third  angle  of  a  triangle  when  the 
other  two  angles  are  known. 

2.  Application  of  the  congruence  theorems  to 
given  triangles. 

Question  19 

1.  Application  of  the  rule  ef  signs  for  multiplying. 

2.  Application  of  the  rule  of  exponents  for 
multiplication. 

3.  Finding  the  product  of  a  set  of  numbers. 

Question  20 

1.  Equating  "feet  per  minute"  to  "inches  per  second". 
Question  21 

1.  Testing  converses 
Question  22 

1.  Calculating  the  volume  of  a  cylinder  of  given 
diameter  and  height. 

Question  25 

1.  Application  of  the  interrelationship  of 
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Question  24 

1.  Finding  the  numerical  value  of  a  given  algebraic 
expression  by  substituting  known  values  in  the  given  formula. 
Question  25 

1.  Application  of  the  four  fundamental  operations 
to  a  set  of  given  fractions  in  order  to  find  the  algebraic 
expression  having  the  greatest  value. 

Question  26 

1.  Application  of  the  rule  of  similar  triangles  to 
find  the  equal  angles. 

2.  Applying  the  rule  of  similar  triangles  to  find 
which  sides  of  given  triangles  are  in  proper  ratio. 

3.  Application  of  the  Hypotenuse  ^ule  to  find  the 
third  side  of  a  right  angled  triangle  when  the  other  two 
sides  are  known. 

Question  27 

1.  Application  of  the  rule  of  exponents  for  dividing. 

2.  Division  of  a  monomial  by  a  monomial. 

Question  28 

1.  Application  of  the  rule  for  removing  parentheses 

2.  Transposing  and  collecting  like  terms 

3.  Solving  for  the  value  of  the  unknown  "n". 

Question  29 

1.  Finding  the  locus  of  all  points  on  a  plane  that 
are  a  given  distance  from  two  given  poins  on  the  same  plane. 
Question  50 

1.  Finding  a  number  that  bears  the  same  ratio  to  © 
given  number  as  3  bears  to  8. 

Question  31 

1.  Application  of  the  rule  of  signs  for  division 
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2.  Application  of  the  rule  of  exponents  for  division 

3.  Dividing  a  polynomial  by  a  monomial. 

Question  32 

No  routines  involved. 

Question  35 

1.  Calculating  the  third  side  of  a  right  angled 
triangle  with  the  Hypotenuse  Rule. 

2.  Application  of  Theorem  17. 

Question  54 

1.  Finding  the  cube  root  of  512  by  trial  and  error. 
Question  35 

1.  Calculating  a  given  percentage  of  a  given  number. 
Question  36 

1.  Finding  the  difference  between  two  fractions  by 
use  of  L.C.D. 

2.  Finding  the  ratio  of  a  given  fraction  to  another 
given  fraction. 

Question  57 

No  routines  involved 
Question  58 

1.  Multiplying  through  by  12  to  clear  fractions. 

2.  Application  of  the  rule  for  removing  parentheses. 

3.  Transposing  and  collecting  like  terms 

4.  Solving  the  equation  for  wyM . 

Question  39 

1.  Finding  the  third  side  of  a  right  angled  triangle 
by  the  Hypotenuse  Rule. 

2.  Application  of  Theorem  17  to  find  the  length  of 
a  side  of  a  parallelogram. 

3.  Finding  the  area  of  the  parallelogram  ABCD  by 
multiplying  its  base  by  its  height. 


.  '  •  ■  •  '  ’  ’*  ''  M  ■’  ’  *’5  ;  '  ''  ’  • 

,  '  r  .  ,r  1  / :0:T;7  ;■  :  ••  r.  '  v  ..  ■:  « 

yrr'J; 

'  '  '  ■  '  ■ 

volt  c: 

■ 

.  -  r; f. ,  ■■  ;to '  ■ r' S  ft ■  tf  oi^:i  H j 

■  -  ;  ,-s  :  •  ;j  '•  - "  '  ■* ; 

6%  nQtfK&v9 

... 

,  .  . 

■  ;t  •  • 

V-.  _ 

hevl  '  vat  :on  ■ Zac't  o Vi 

,  ■  1 

* 

*  ' 

::  - 

* 

{  r  ,  ■  ■  >  ..  '  .'o  Wo  <:  *.  •'  -  •  ■■  *  • 

•  . 


-124 


Question  40 

lm  Application  of  theorem  20 

2.  t»  «  «  t»  n  21 

3#  it  it  tt  rt  t»  22, 

4.  "  "  tt  M  tt  27 

5.  Application  of  the  relationship  that  the  area  of 
a  triangle  is  equal  to  the  product  of  its  base  times  its 
altitude,  divided  by  two, 

Q.uestion  41 

1.  Finding  the  L.C.D. 

2,  Combining  similar  terms 
Question  42 

1,  Division  of  a  decimal  fraction  by  a  decimal  fraction* 
Question  45 

1*  Finding  the  product  of  a  mixed  number  and  a 
common  fraction* 

Question  44 

1*  Division  of  ©  common  fraction  by  another  common 
fraction. 

Question  45 

1.  Application  of  the  rule  of  order  for  arranging  terms. 

2.  Application  of  the  rule  of  exponents  for  subtraction. 

3.  Subracting  a  polynomial  from  a  polynomial 

4.  Application  of  the  rule  of  subtraction  for 
signed  numbers. 

Question  46 

1*  Application  of  the  rule  of  order  of  terms 

2.  AppicatiOn  of  the  rule  of  exponents  for  division 

3.  Application  of  the  rule  of  signs  for  division. 

4.  Applying  rule  of  subtraction  for  signed  numbers. 
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Question  47 

1.  Application  of  the  rule  of  exponents  for  addition. 

2.  Adding  a  polynomial  to  a  polynomial. 

3.  Applying  the  rule  of  exponents  for  division. 

4.  Applying  the  rule  of  signs  for  division. 

5.  Dividing  a  polynomial  by  a  polynomial. 

Question  48 

1.  Application  of  the  rule  for  removing  parentheses 

2.  Applying  the  rule  of  order  of  operations  in 
solving  algebraic  expressions. 

3.  Applying  the  rule  of  signs 

4.  Collecting  like  terms 

5.  Solving  for  the  unknown  value  ?,an. 

Question  49 

1.  Applying  the  rule  of  signs  for  division 

2.  Applying  the  rule  of  exponents  for  division 

3.  Division  of  a  monomial  by  a  monomial. 

Question  50 

1.  Transposing  like  terms  to  one  side  of  the  equation. 

2.  Finding  the  L.C.D. 

3.  Collecting  like  terms. 

4.  Solving  for  the  unknown  value  "K" • 

Question  51 

1.  Drawing  the  line  DE  parallel  to  BC  according  to 
directions. 

2.  Joining  the.  points  DC  and  BE  to  form  the 
required  triangles  ABE  and  ACD 

3.  Applying  Theorem  21 

4.  Applying  ”How  to  Prove  Theorems  and  Solve  Problems” 
as  outlined  in  chapter  XI  of  the  text. 


v* . '  ho; 


■  ■  ■ ' 

l  {  \  ■  '  ;  ><  .  1 

•  : 

•  '  ■■■•...  t  o  i  '  '  - 

-  •  -  ;  '  ,  V'  -  ■-  i„  :  I .  O':  o  ■'  -  ■■■  T'  ■■ 


o  not  •)  b 


£T0  '  *  '■ 

* 

.  ;  •  :  U:.;0l  '  -  '  ■■  ;' 

vir  13  1:0  «j  on  •  ■  -  * 

•  -  p. : 

-  \  r  i  ) ..  .  .  /  n  ■'  t  -■  -!  '  -  * 

no 


.a . ) ;  a  i '  /  o  ri  ox  x<;  x .  :  '  - } 


ri  o  ]• 


, 

i. j.C.. 


1  oo  x  -  *  ' 

*  0  •  V  X  0"'X  I  v  3  '  J  ’-'0;X  *  0 

.  •  x;  vn-nnx  ...  X  *v.->7  .  n  x :  -  1  .  ••  -• 


j  .  ■  . >j 


X  ■  ■-  ; 

,  o  fix  1  o  o  .o 

o.n  OX  '•  :r  ;  c  x  ti:  ■■  i  ■'  1 0  ••  - 

\i : . .  ixa  j  l ,t , IA  a  o  I&xwfc  x  x  c-  i>  a?  i  x; p  ®*t 

l  .:.  '.x  n*  ■  u  7,  •- ■■■*■_ 

c  ■  * 

,  -  ;  .  '  1  ‘i  -  "5  !  ~'r  ■i-° 


-126- 


Question  52 

1*  Applying  "How  to  Fpove  Theorems  and  Solve  Problems” 
to  a  particular  problem. 

2.  Drawing  the  figure  according  to  the  stated  problem. 

3.  Application  of  the  4  relationships  listed  under 
question  52,  Part  A,  page  116  to  the  particular  problem. 
Question  55a 

1.  Graphical  interpretation  to  find  Canada’s  oil 
production  in  certain  years. 

2.  Finding  the  difference  in  production  between 
various  years,  by  correct  interpretation  of  the  units  on  the 
graph. 

3.  Expressing  this  obtained  difference  as  a 
percentage  of  1937  oil  production. 

Question  53b 

1.  Graphical  interpretation  to  find  Alberta’s  oil 
production  for  certain  years. 

2.  Finding  the  difference  in  production  between 
various  years  by  eorrectAinterpretation  of  the  graph  units. 

3.  Expressing  this  obtained  difference  as  a 
percentage  of  the  oil  production  of  a  certain  year. 

Question  55c 

1.  Interpreting  from  the  graoh  the  oil  production  in 
Canada  for  two  4  year  periods. 

2.  Comparing  these  production  figures  as  an  approximate 


ratio 


■  i 


■ 

„0oV-  ••  o  0  •• 

■  •  ■  ■  V;  :  W  \  ■'  "  ►  ; 

•  .  .  ,  '  ;  .  :  O  i.  ;  :  OVi  <  •  • 

# 

:.y  •-  .V'O.'OO  '  'Jf’j  0  Z  VlJ  .00  O  0.  ' ?  •'  V  :  ^  ^  O  . 

•  J  : 

•  '  • 

„  ..  '  ■  J  '  V’  '  ■  .  o •!'. 

..  ;  Vo-  ■■  '  '  ' 

'  ;  '  ,  :  '  0  ■  t  '  . 

.or  -  'O'-  • 

J.  •  '  :  ..-TOO  ..  0.,  -  :  ’  ■  ‘  ?  ■  '  *  ' 

„  :•  i-jr  ■  .  .  '  ,  '  VO.  I  ■  >  03  o  •  ■" 0VI 3 ( 

•_  ..i .  '0:0;;. 

:  :  V  •  .  '  •>  ■  ■•••  •  :  '  '■  -  -• '  '  •' '  '  *  1 

,  •  0  o  :  0  ■*  o  :o.  o*  :  o-.;-  o'.u 

tf<  v  H  0  •  ■  '  • 

•  o  J:  J  -  .o  - 

S  ) 

■  ..!>g  t  '  ;  /  _  _ 

-  ■ 

,  -,ju \i  ■;  ..  y  J  v  o'l  •  b  Vo 

/•>..  anJZBVWOO  -  - 


0‘  J'  ■ '  $ 


-127- 


Q,uestion  55d 

1.  Interpreting  from  the  graph,  the  annual  oil 
production  in  Alberta  over  a  period  of  time* 

2.  Finding  the  average  annual  oil  production  by 
summing  the  production  for  each  of  the  years  from  1933-45 
and  dividing  by  the  number  of  years  concerned,  namely  13. 
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CHAPTER  VII 


PUPIL  ACHIEVEMENT  ON  RELATIONSHIPS,  CONCEPTS*  &  ROUTINES 

The  development  of  chapter  VII  is  based  on  evidence 
of  what  the  pupils  know  rather  than  what  they  do  not  know. 

As  mentioned  previously,  almost  every  question  is  actually 
a  combination  of  relationships,  concepts  and  routines,  and 
it  is  often  very  difficult  to  determine  whether  errors  made 
were  due  to  faulty  relational  thinking,  or  to  improper 
performance  of  routines.  This  is  especially  applicable  to 
section  A  where  all  the  questions  are  of  a  multiple  choice 
nature,  and  where  also  the  element  of  guessing  has  very 
likely  played  an  active  part. 

*n  calculating  pupil  achievement,  each  question 
was  considered  separately  as  to  "correct  relationships, 
and/or  concepts,  and/or  routines".  With  reference  to  the 
first  40  questions,  if  full  marks  depended  mainly  on  one 
of  these  3  classifications,  then  that  classification  was 
given  a  score  value  of  2  marks  (full  marks  for  the  question). 

If  full  marks  depnded  on  a  combination  of  two  or  all  of  the 
classifications,  the  two  major  ones  were  each  given  a  score 
value  of  one  mark,  and  the  third  classification,  (usually 
concepts)  though  important,  was  given  a  zero  value,  ft 
must  be  remembered  that  in  section  A  no  partial  marks  were 
given-  the  students  received  either  zero  marks  or  two 
marks.  It  is  this  method  of  marking,  plus  the  type  of 
question  (multiple  choice)  which  makes  it  extremely  diff¬ 
icult  to  say  whether  errors  made  were  due  to  faulty 
relationships,  concepts,  or  routines. 
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It  is  much  easier,  yet  more  correct,  to  calculate 
the  number  of  students  receiving  full  marks  on  each 
question  in  section  A  and  say,  "these  students  know  the 
following  particular  relationships,  concepts,  and  routines, 
than  it  is  to  attempt  to  calculate  the  number  of  students 
that  do  NOT  know  the  various  relationships,  concepts,  and 
routines  involved  in  the  40  questions  of  section  A. 

In  section  B  the  first  10  questions  involve  only 
routines  and  concepts,  and  an  analysis  of  these  questions 
allows  one  to  more  accurately  determine  what  errors  were 
made  in  the  various  routines* 

In  secti&n  A  and  B  the  number  and  percent  of  students 
receiving  full  marks  t  and  thus  having  all  the  correct 
relationships,  routines  and  concepts  involved)  were 
calculated,  and  besides  these  was  listed  the  value 
alloted  (VA)  for  each  particular  relationship,  routine 
or  cnncept.  ,J-his  allotment  of  marks  was  arbitrarily  made 
by  the  writer,  for  the  sole  purpose  of  calculating  pupil 
achievement,  and  does  not  represent  the  method  of  marking 
as  used  by  the  examination  board,  necessarily*  Whenever 
possible,  the  errors  made  were  classified  as  either 
incorrect  relationships,  concepts  or  routines;  but  if  it 
were  not  possible  to  differentiate  the  reason  for  the 
error,  the  errors  were  then  grouped  together,  as  for 
example,  ’Incorrect  relationship  and/or  routine’. 

In  section  B,  questions  41-50  inclusive,  the 
errors  were  classified  under  one  or  more  of  the  routines 
involved  as  listed  in  chapter  VI,  part  C.  In  questions 
51  and  52,  the  number  and  percent  of  students  showing  the 
correct  relationship  and  routine  are  listed  as  well  as  the 
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number  and  percent  of  students  making  errors  on  the 
particular  relationships  and  routines  involved  in  the 
problem. 

In  the  following  pages  three  symbols  will  be  used 
consistently,  with  the  following  meanings: 

N —  the  number  of  students 

% —  the  number  of  students  expressed  as  a  %  of  300. 

VA —  the  value  alloted  (by  the  writer)  for  the 
particular  classification  under  discussion. 
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N 
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Correct  Relationship 
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Incorrect  Relationship 

13 

4 

Incorrect  Concept 
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Question  11 

Correct  Relationship 
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Correct  Routine 
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Question  17 


Correot  Relationship 
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0 

Correct  Routine 

173 

58 

2 

Incorrect  Routine 

117 

39 

Question  13 

Correct  Relationship 

121 

40 

1 

Correct  Routine 

121 

40 

1 

Correct  Concepts 

121 

40 

0 

Incorrect  Relationships 

178 

59 

Question  19 

Correct  Routine 

136 

45 

2 

^orn^ct  Concept 

136 

45 

0 

Incorrect  Routine 

153 

51 

Question  20 

Correct  Relationship 

84 

28 
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Correct  Routine 
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^orrect  Concept 
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Incorrect  Relationship 

156 

52 

Incorrect  Routine 

53 
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Question  21 

Correct  Relationship 
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Correct  Concept 
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incorrect  Relationships 
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Correct  Relationship 
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Question  23 
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Incorrect  application  of  Relations 
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Correct  Routine 
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Correct  Relationships 
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Incorrect  Relationships 

248 

83 

Question  34 

Correct  Relationship 

171 

57 

1 

Correct  Routine 

171 

57 

1 

Correct  Concepts 

171 

57 

0 

Incorreet  Routines  or  Relationships 

108 

36 

Question  35 

Correct  Routine 

117 

39 

2 

Incorrect  Routine 

179 

60 

Question  36 

Correct  Relationship 

41 

14 

0 

Correct  Routine 

41 

14 

1 

:>v  , 

I 

'  a  :« 1  i-i-a.' 

)  ■ 

r 

3X 

■JO 

..  ,  j  .  ,  ;•  +  j  •: h  v-v;  ‘toX 

I 

31 

65 

:  :  M  ■:  *>  •  ‘  ‘‘a- 

0 

SI 

65 

t  ;i  q-voao^  "to  J 

e  e 

VII 

a  s ftr.’i J  ale-'-  jaavionrU 

3i> 

c .  :! 

j'OaiaX  !'!'!■■• 

_  la r  •  l  j  •? j  ■ 

1 

s& 

C  f 

u*  v-V  J.. 

a;  :  o  a  "■  .  aoiaeol 

r 

X 

vi  i* 

531 

a  a: i ;/  ;o-X  Joano-' 

f,‘P 

551 

eaia  X  -  ^oeaaooiij 

l  a  >  l  ia  .  •/ 

X 

ie 

IBiX 

•  tr'-aricitt  a-  JosmiLoO 

15 

xai 

Sc  3 ■ '  .  ^  •:'  d  a:-:r(>  , 

V& 

a  >x 

,  .:  a-IeX  J  oe-x-io  on'i 

55  n  ar 1  ' 

51 

0£ 

' 

ei 

0& 

o  :.  1  Xuo;i  JostsoO 

PC 

f->a 

-  ;  -  :■  HO  5  a  :'V-  iovi  ■ 

V-Q 

XV  X 

rrj.  va. 

X 

O  ,tt 
■  '■* 

XV  X 

aaXo^oB  XoeaaoB 

IVX 

' 

35 

BOX 

:■  :  i  "  01 

. _;a. 

<5 

C£ 

VXX 

alia  a.  :"  o  a-xaoO 
• 

0  ; 

cvx 

:ir ;: 1  0  .•  Jra.  -'V,  a  ;j  - 

0 

&X 

c  iain  a!  taleH  i  o-yiio^ 

n  2  ra.‘lic;>X 


-136- 


N 


VA 


Correct  Concept 
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Incorrect  Routines 
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Question  37 

Correct  Relationship 
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40 

1 

Correct  Concepts 
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40 

1 

Incorrect  Relationships 
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35 

Correct  Relations-  (marked  incorrect) 
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Question  38 

Correct  Routines 
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2 

Incorrect  Routines 
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Question  39 

Correct  Relationship 
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Correct  Routines 
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Correct  Concepts 
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Incorrect  Relationships 
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Question  40 

Correct  Relationships 
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Correct  Routines 
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Correct  Concepts 
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Incorrect  Relationships 
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Question  41 

Correct  Routines 

127 

42 

1 

Incorrect  Routines 
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Question  42 
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Correct  Routines 

226 

75 

1 

Incorrect  Routines 

67 

32 

Question  45 

Correct  Routines 

Incorrect  Routines: 

67 

58 

32 

2 

a*  Arranging  terms 

58 

19 

b.  Rule  of  exponents 

29 

10 

c.  Rule  of  signs 

38 

13 

d.  Terms  added, not  subtracted 

51 

17 

e.  Mech.  error  in  addition  and 

subtraction 

35 

12 

f.  Miscellaneous 

15 

5 

Question  46 

Correct  Routines 

58 

19 

2 

Incorrect  Routines: 

a. Arranging  terms 

30 

10 

b.  Rule  of  exponents 

20 

7 

c.  Rule  of  signs  for  division 

26 

9 

d.  Mach*  error  in  division 

73 

24 

e.  Miscellaneous  errors 

16 

5 

Question  47 

Correct  Routine 

83 

28 

3 

Incorrect  Routines: 

a.  Rule  of  exponents 

40 

13 

b.  Mech.  errors  in  addition 

and  subtraction 

25 

8 

c.  Mech.  errors  in  division 

and  multiplication 

50 

17 

d.  Rule  of  signs 

26 

9 

e.  Miscellaneous  errors 

16 

5 

Question  48 

Correct  Routines 

76 

25 

2 

Incorrect  Routines; 

a.  Rule  for  removing  brackets 

55 

18 

b.  Rule  of  signs 

34 

11 

c.  Collecting  like  terms 
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6 

d.  Miscellaneous  errors 

19 

6 

e.  Mechanical  errors 
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Question  49 


Correct  Routines  110 

Incorrect  Routines: 

a.  Rule  of  signs  5 

b.  Rule  of  exponents  78 

c.  Meeh.  errors  in  division  12 

d.  Miscellaneous  errors  62 

Question  50 


Correct  Routines  55 

Incorrect  Routines: 

a.  Transposing  terms  55 

b.  Error  in  L.C,D*  24 

c.  Collecting  terns  21 

d.  Errors  in  signs  16 

e.  Meeh.  error  in  subtraction  22 

f.  Meeh.  error  in  multiplication  8 

g.  Miscellaneous  errors  18 

Question  51 

Correct  Relationships* 

a .  ^  DEB  =  ^  DEC  5 

b. ^ADE  is  a  common  triangle  2 

c.  a  ABE  =  aaCD  1 

Correct  Routines: 

a.  Join  DC  and  BE  52 

b.  Apply  Theorem  21  2 

c.  Apply  Assumption  2  1 

Incorrect  Relationships  : 

a.  *  DEB  ~  a  DEC  205 

b.  *  ADE  is  a  common  triangle  298 

c.  a  ABE  —  a  ACD  299 

Incorrect  Routines: 

a.  Join  DC  and  BE  210 

b.  Application  of  Theorem  21  298 

c.  AppiiCa-ti0n  of  Assumpt.  2  298 

Question  52 

Correct  Relationships  0 

Correct  Routines: 

a.  Correct  figure  drawn  39 

b.  Application  of  Theorem  17B  1 

c.  Application  of  the  relation¬ 

ships  listed  for  this 
question  in  Chap.  VI, 
part  C.  0 
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Question  55a 


Correct  Relationship 

7 

2 

1 

Correct  houtine 

7 

2 

1 

Incorrect  Routine 

276 

92 

Question  53b 

Correct  Relationship 

40 

13 

1 

Correct  Routine 

40 

13 

1 

Incorrect  Routine 

234 

78 

Question  53c 

Correct  Relationship 

21 

7 

1 

Correct  Routine 
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7 

1 

Incorrect  Routine 
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&VM»»tion  53d 

Correct  Relationship 

3 

1 

1 

Correct  Routine 
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TABLE  LXXXIII 

SUMMARY  OF  ACHIEVEMENT  IN  RELATIONSHIPS 
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300 

1 
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1 

22 
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0 

0 
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10 

10 
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2 

1 

56 

56 
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11 

11 

8 

2 

1 

233 
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1 

1 

9 

2 

2 
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2 

2 
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1 
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99 
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0 
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51 
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1 

1 

18 

2 

1 

121 
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1 

1 

20 

2 

1 

84 

84 
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7 

7 

21 

2 

1 

71 

71 

300 

2 

2 

22 

2 

1 

112 
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300 

19 

19 

23 

2 

1 

138 

138 

300 

0 

0 

26 

2 

1 

13 

13 

300 

5 

5 

29 

2 

1 

81 

81 

300 

8 

8 

30 

2 

1 

36 

36 

300 

22 

22 

32 

2 

1 

154 

154 

300 

4 

4 

33 
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1 

40 

40 
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12 

12 

34 

2 

1 
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21 

21 

37 
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1 
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120 

300 

17 

17 

39 

2 

1 

107 

107 

300 

23 

23 

40 

2 

1 

160 

160 

300 

9 

9 

51 

6 

3 

1 

3 

900 

38 

114 

2 

2 

4 

1 

5 

5 

52 

6 

3 

0 

0 

900 

71 

213 

53a 

2 

1 

7 

7 

300 

17 

17 

53b 

2 

1 

40 

40 

300 

26 

26 

53c 

2 

1 

21 

21 

300 

94 

94 

53d 

2 

1 

3 

3 

300 

75 

75 

68 

35 

2931 

3026 

10500 

499 

718 

KEY 

Q:  Question 

TVQ:  Total  value  of  question 
TO:  Value  alloted  to  relation* 
FS:  Frequency  of  scores 


KEY 

NA:  No  attempts 

MNA:  Aotal  marks  lost  through 
students  not  attempting 
the  particular  question* 


RSO:  Raw  seore  obtained  on  the  particular  relationship 
(RSO  s  TOxFS) 


TRSP:  Total  raw  score  possible  for  all  students  on  the 
particular  relationship* 
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Total  raw  score  possible  for  the  300  students  on  the 

above  30  questions  involving  relationships  is  10,500  marks. 

The  total  raw  score  obtained  by  the  300  students  on  these 

30  questions  is  3026  marks. 

Percentage  achievement  on  relationships 

Z  BSO  x  100 
TRSP 

-  3026  x  100 

10,500 

-  28.8 

‘^otal  raw  score  possible  for  the  300  students  on  the 

30  questions  involving  relationships  is  10,500  marks.  The 

total  number  of  marks  lost  through  students  not  attempting 

various  questions  involving  relationships  is  718  marks. 

Percentage  of  marks  lost  through  not  attempting 

questions  containing  relationships  z  MNA  x  100 

TRSP 

-  718  x  100 
10506 


-  6.8 
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TABLE  L XXXIV 

SUMMARY  OF  ACHIEVEMENT  IN  CONCEPTS 


TVQ  * 

VC 

♦  FS  T 

RSO  * 

TRSP 

*  NA 

’  MNA  ' 

2 

1 

22 

22 

300 

0 

0 

2 

1 

56 

56 

300 

11 

11 

2 

1 

129 

129 

300 

7 

7 

2 

1 

232 

232 

300 

11 

.1 

2 

1 

92 

92 

300 

4 

4 

2 

1 

125 

125 

300 

20 

20 

2 

1 

154 

154 

300 

4 

4 

2 

1 

41 

41 

300 

21 

21 

2 

1 

120 

120 

300 

17 

17 

18 


9  971  971  2700  85 


85 


KEY 

Q:  Question 

TVQ.:  rotal  value  of  question 

VC:  Value  alloted  to  concept  involved  in  question 
FS:  Frequency  of  scores  receiving  alloted  value 
RSO:  Raw  score  obtained  by  all  students  on  the  particular 
concept*  (  RSO  I  VC  x  FSl 

TRSP:  Total  raw  score  possible  for  all  students  on  the 
particular  concept. 

NA:  No  attempts 

MNA:  Total  marks  lost  by  the  students  through  not 
attempting  tlae  question  containing  the 
particular  concept. 

The  summary  of  achievement  in  concepts  is  very 
narrow  in  scope  inthat  only  9  questions  are  being  used 
to  calculate  achievement.  As  mentioned  previously, 
almost  every  question  contains  concepts  to  a  greater  or 
lesser  extent,  and  it  is  difficult  to  apportion  2  marks 
among  three  categories.  In  the  majority  of  cases,  the 
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marks  were  divided  between  relationships  and  routines, 
and  in  the  rare  case  where  only  relationships  or 
routines  existed,  it  was  possible  to  allot  marks  for 
concepts.  This  allotment  was  done  in  the  abibve  9 
questions,  all  of  them  being  found  in  section  A  of  the 
examination  paper.  Because  of  the  narrow  scope  of 
this  summary  of  concepts,  the  results  obtained  must  be 
considered  only  with  reference  to  this  inherent  weakness. 

The  total  raw  score  possible  for  all  students  on  these 
9  questions  is  2700  marks.  The  total  raw  score 
obtained  by  the  300  students  on  these  9  questions 
is  971  marks. 

Percentage  achievement  on  concepts 

I  BSO  x  100 
TRSP 

-  971  x  100 
2700 

•=  36 

Total  marks  lost  through  not  attempting  the 
questions  involving  concepts  is  85, 

Percentage  of  marks  lost  through  not  attempting 
to  answer  the  questions  involving  concepts 

~  MNA  x  100 
TRSP 

Z  85  x  100 
2700 


-  3.2 
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TABLE  LXXXV 


SUMMARY  OF  ACHIEVEMENT  IN  ROUTINES 


TVQ 

f  VR 

♦  FS 

1  RSO 

•  TRSP 

*  NA 

♦  MNA 

2 

2 

164 

328 

600 

2 

4 

2 

1 

212 

212 

300 

1 

1 

2 

2 

261 

522 

600 

Z 

4 

2 

1 

184 

184 

300 

10 

10 

2 

1 

129 

129 

300 

7 

7 

2 

1 

233 

233 

300 

1 

1 

2 

1 

264 

264 

300 

2 

2 

2 

2 

122 

244 

600 

21 

42 

2 

2 

242 

484 

600 

4 

8 

2 

1 

99 

99 

300 

0 

0 

2 

1 

51 

51 

300 

1 

1 

2 

2 

95 

190 

600 

0 

0 

2 

2 

173 

346 

600 

10 

20 

2 

1 

121 

121 

300 

1 

1 

2 

2 

136 

272 

600 

11 

22 

2 

1 

84 

84 

300 

7 

7 

2 

1 

71 

71 

300 

2 

2 

2 

1 

112 

112 

300 

19 

19 

2 

1 

138 

138 

300 

0 

0 

2 

2 

107 

214 

600 

25 

50 

2 

2 

105 

210 

600 

5 

10 

2 

1 

13 

13 

300 

5 

5 

2 

1 

92 

92 

300 

4 

4 

2 

2 

195 

390 

600 

17 

34 

2 

1 

81 

81 

300 

8 

8 

2 

1 

36 

36 

300 

22 

22 

2 

1 

125 

125 

300 

20 

20 

2 

1 

40 

40 

300 

12 

12 

2 

1 

171 

171 

300 

21 

21 

2 

2 

117 

234 

600 

4 

8 

2 

1 

41 

41 

300 

21 

21 

2 

2 

58 

116 

600 

21 

42 

2 

1 

107 

107 

300 

23 

23 

2 

1 

160 

160 

300 

9 

9 

1 

1 

127 

127 

300 

6 

6 

1 

1 

96 

96 

300 

10 

10 

1 

1 

186 

186 

300 

5 

5 

1 

1 

226 

226 

300 

7 

7 

2 

2 

67 

134 

600 

7 

14 

1 

1 

1 

2 

2 

44 

88 

600 

48 

96 

1 

58 

58 

3 

3 

83 

249 

900 

60 

180 

1 

37 

37 

2 

2 

76 

152 

600 

23 

46 

2 

2 

110 

220 

600 

33 

66 

4 

4 

55 

220 
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TABLE  LXXXV  (eont’Q.) 


Q  ’ 

TVQ  * 

TO  1 

FS 

*  RSO 

1  TRSP 

•  NA  * 

MNA 

52 

6 

3 

0 

0 

900 

71 

213 

2 

1 

2 

1 

39 

39 

53a 

2 

1 

7 

7 

300 

17 

17 

53b 

2 

1 

40 

40 

300 

26 

26 

53c 

2 

1 

21 

21 

300 

94 

94 

53d 

2 

1 

3 

3 

300 

75 

75 

107 

75 

— 

8079 

22500 

919 

1733 

KEY 

Q:  Question 

TVQ:  Total  value  of  question 
TO:  Value  allot ed  to  the  routines  involved 
FS:  Frequency  of  scores  receiving  value  for  routines 
RSO:  Haw  score  obtained  on  the  particular  routine  by 
all  students  (RSO  =  TO  x  FS) 

THSP:  Total  raw  score  possible  for  all  students  on  the 
particular  routines 
NA:  No  attempts 

MNA:  Total  marks  lost  through  not  attempting  the 
particular  question  involving  routines. 


Total  raw  score  possible  for  the  300  students  on 
the  above  listed  47  questions  involving  routines 
is  22,500  marks.  The  total  raw  score  obtained  by  the 
300  students  on  the  above  47  questions  is  8079  marks. 
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Percentage  achievement  on  routines  is  RSO  x  100 

TRSP 

-  8079  x  100 
~  22500 

“  35.9 


Total  numbr  of  marks  lost  through  students  not 
attempting  the  questions  involving  the  routines 
is  1733  marks. 

Percentage  of  marks  lost  through  no  attempts  on 

the  routines  is  MNA  x  100 

TRSP 

-  1733  x  100 
22500 


-  7.7 


D.  Summary  of  Mechanical  Errors  on  Questions  41-50 

Because  of  the  multiple  choice  questions  in 
section  A  of  the  examination*  it  was  impossible  to 
accurately  determine  the  number  of  mechanical  errors  made. 
Analysis  of  the  answers  of  the  first  ten  questions  in 
section  B  makes  possible  to  a  limited  extent,  a  partial 
determination  of  mechanical  errors. 

The  writer  assumes  that  these  ten  questions,  are 
representative  samples  of  the  whole  paper,  and  conclusions 
reached  through  an  analysis  of  these  questions  can  also  be 
applied  to  the  paper  as  a  whole. 
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The  data  for  columns  F.AS  and  F.MD  are  taken  from 
Chapter  IV,  "The  Analysis  of  the  Individual  Answers  on 
Each  Test  Item" . 

TABLE  LXXXVI 


SUMMARY  OF  MECHANICAL  ERRORS 


Q 

f  TVQ 

♦  TAS  * 

F.AS 

1  M.AS  * 

TMD  * 

F?MD 

*  M.MD  » 

41 

1 

300 

21 

21 

42 

1 

300 

33 

33 

43 

1 

300 

41 

41 

44 

1 

300 

34 

34 

45 

2 

600 

35 

70 

46 

2 

600 

28 

56 

600 

45 

90 

47 

3 

900 

25 

75 

900 

50 

100 

48 

2 

600 

65 

130 

49 

2 

600 

17 

34 

600 

12 

24 

50 

4 

1200 

22 

88 

1200 

8 

32 

19 

4800 

213 

474 

4200 

223 

354 

KEY 

Q:  Question 

TVQ:  Total  value  of  question 

TAS:  Total  raw  score  possible  on  question  involving 
addition  and  subtraction. 

F.AS:  Frequency  of  mechanical  errors  in  addition  and 
subtraction . 

M.AS:  Total  marks  lost  through  errors  in  addition  and 
subtract  ion. 

TMD:  Total  raw  score  possible  on  questions  involving 
multiplication  and  division. 

F.MD:  Frequency  of  mechanical  errors  in  muliplieation 
and  division. 

M.MD:  Total  marks  lost  through  errors  in  multiplication 
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It  should  he  noted  thet  under  column  M.MD  for 

question  47,  that  the  total  marks  lost  through  errors 

in  multiplication  and  division  is  listed  as  only  100 

instead  of  150,  even  though  M.MD  is  usually  found  by 

multiplying  F.MD  by  TVQ.  In  question  47  those  50  students 

who  made  mechanical  errors  in  multiplication  and  division 

all  had  correctly  found  the  sum  of  (P/Q),  and  therefore 

they  were  given  one  mark  each  for  having  a  partially 

correct  answer.  Thus  they  lost  only  2  marks  each  for  the 

error  in  multiplication  and  division.  Thus  M.MD  for 

question  47  would  be  (50  x  2),  or  100. 

%  of  marks  lost  through  errors  in  addition  and 

subtraction  equals  M.AS  x  100 

TAS 

I  474  x  100 
4800 

-  9.9 

%  of  marks  lost  through  errors  in  multiplication 

and  division  equals  M.MD  x  100 

TMD 

-  554  x  100 
4200 


-  8.4 


Adding  the  above  calculated  percentages  we  find 
that  18.3%  of  the  marks  lost  on  the  first  ten  questions 
of  section  B  were  due  to  mechanical  errors  in  tte  four 
fundamental  operations.  Generalizing,  one  might  say  that 
if  18.3%  of  the  marks  in  section  B  were  lost  through 
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mechanical  errors,  it  is  very  likely  that  the  total 
percentage  of  marks  lost  on  the  whole  examination  paper 
due  to  mechanical  errors  would  closely  approximate  18% 
as  well*  It  is  astonishing  and  also  inexcusable  that 
pupils  with  B  standing  in  mathematics  should  lose  close 
to  20%  of  their  marks  on  fundamental  operations  which 
they  have  been  practicing  for  the  last  9  school  years. 
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CHAPTER  VIII 


PUPIL  MASTERY  OF  THE  COURSE  ON  THE  BASIS  OF  TOPICS 

The  content  of  the  examination  paper  has  been 
divided  into  two  main  sections,  Algebra  and  Geometry, 
and  these  in  turn  have  been  subdivided  into  individual 
main  topics-  14  in  the  Algebra  section  and  11  in  the 
Geometry  section. 

Classification  of  the  examination  questions 
under  various  topics  was  made  in  an  arbitrary  manner. 
Each  question  was  analyzed  into  its  various  mechanisms 
and  from  such  analysis  the  questions  were  classified 
under  the  various  topics.  Exanrole:  question  21  was 
listed  under  four  different  main  topics  as  it  was  felt 
that  this  particular  problem  involved  factors  directly 
related  to  those  four  main  topics.  The  net  result  of 
such  analysis  was  the  list  of  topics,  alphabetically 
arranged,  and  enumerated  below. 

Algebra  Topics 

1.  Averages 

2.  Equations,  Equalities,  and  axioms 

3.  Evaluation  and  substitution 

4.  Exponents 

5.  Formulas 

6.  Fractions 

7.  Fundamental  Operations  applied  to  polynomials 

8.  Graphs 

9.  Mensuration  (lengths,  areas,  volumes) 

10.  Parentheses 

11.  Percent 

12.  Problems  14.  Signed  numbers 

13.  Ration  and  variation 
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Geometry  Topi es 

1.  Angles 
2  •  Congruence 

3.  Converses 

4.  Hypotenuse  ^ule 

5.  Loci 

6.  Measurement  (  lines,  angles,  areas) 

7.  Parallels 

8 .  Parallelograms 

9*  Proofs  (Problem  Solving) 

10.  Similarity 

11.  Triangles 

The  following  tables  show  the  main  topics,  the 
questions  containing  the  main  topics,  and  pupil  achievement 
based  on  the  fully  correct  and  partial  scores  for  the 
questions  involved  under  the  various  topics. 

The  following  nk@yw  will  be  used  for  the  tables 
of  pupil  achievement  on  the  algebra  and  geometry  topics. 

KEY 

TRSP:  Total  raw  score  possible  by  all  students  on  the 

questions  containing  the  particular  topic. 

This  total  is  found  by  summing  for  all  students, 

the  raw  scores  total  for  the  individual  questions. 

TRSO:  Aotal  raw  score  obtained  by  the  300  students  on  the 

questions  containing  the  particular  topic. 

#-A:  Percentage  attainment.  Found  by  the  formula 

%-A  =s  TRSO  x  100 
TRSP 


TPS:  Total  possible  score  for  any  one  individual  on  the 
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particular  topic*  (xhe  score  referred  to  is  the 
raw  score  value  as  found  on  the  examination  pacer.) 
MTS:  Mean  total  score  for  the  300  students  on  the  questions 
involved  in  the  particular  topic.  This  mean  total 
score  is  found  by  taking  the  TPS  (total  possible 
score)  and  multiplying  it  by  the  "%-A"  (  percent¬ 
age  attainment) 

An  example  will  clarify  the  following  tables. 

The  first  main  topic  under  the  algebra  section  is  that  of 
’averages*.  There  were  only  two  questions  dealing  with 
this  particular  topic,  and  they  were  8  and  53  d,  as  seen 
in  the  second  column  of  the  table  on  algebra  topics,  iiiach 
of  these  questions  was  worth  2  marks,  so  the  TRSP  for  the 
§00  students  would  be  300x2x2  which  is  1200  marks.  The 
column  TR30  was  computed  by  using  the  data  of  chapter  IV* 
and  for  the  topic  of  averages,  the  raw  score  total  obtained 
by  the  300  students  was  472.  TRS0  was  then  expressed  as 
a  percent  of  TRSP  which  the  table  shows  as  39.  The  total 
possible  raw  score  for  any  one  person  to  make  on  these 
two  questions  (  8,  53d)  was  4  marks  as  shown  under  TPS. 

The  mean  total  score  (MTS)  1.6  was  found  by  taking  59% 
of  the  TPS,  which  means  that  the  average  score  for  the 
300  students  on  the  topic  of  averages  is  only  1.6  marks 
out  of  a  possible  total  of  4  marks. 
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TABLE  LXXXVTI 


ACHIEVEMENT  ON  ALGEBRA  TOPICS 


*  Topic 

♦Questions  1 

TRSP 

♦  TRSO 

’  %-A 

♦  MTS 

t  Tps  1 1 

Averages 

'  8,53d  ’ 

1200 

472 

39 

1.6 

4 

Equations 

♦5,7,11,12,  ♦ 
♦17,20,23,26 
’28,32,34, 

♦38,40,50. 

» 

9000 

3865 

43 

12.9 

30 

Evaluation  & 
Substitution 

1  5,6,9,11, 
f  20,22,24, 
f  47. 

t 

5100 

1798 

35 

6 

17 

Exponents 

♦  16,19,27, 

♦  31,45,46, 

J  47,49. 

5100 

1639 

32 

5.4 

17 

Formulas 

;  4,6,9,22, 

,  32 , 34 , 39  o 

4200 

1426 

34 

4.8 

14 

Fractions 

v  1,3,7,17, 

f  20,25, 

,  30,35,36, 
f  38,41,42, 

’  43,44,50. 

8400 

3210 

38 

10.7 

28 

Fundamental 
Operations  with 
Polynomials 

’  11,16,28, 

’  31,38,41, 

’  45,46,47,  * 
|  48,49,50. 

7800 

2451 

» 

31 

»  8 

n 

Graphs 

f  53a,b,c,d 

2400 

142 

6 

0.5 

8 

Mensuration 

4,6,9,15, 

22,24,34, 

37,39. 

5400 

1674 

♦ 

31 

5.6 

♦ 

18 

Parentheses 

5,11,13,16 

19,28,38, 

47,48. 

5700 

2502 

44 

8.4 

t 

19 

Percent 

35,36, 

53a, 53b. 

2400 

410 

17 

1.4 

8 

Problems  (Easier  3,8,13, 
problems)  28,44® 

2700 

2088 

77 

6.9 

9 

Problems - 
Harder) 

47,49,50 
53a, d. 

3900 

765 

20 

2.6 

13 
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TABLE  L XXXVI I-  cont’d. 


ACHIEVEMENT  ON  ALGEBRA  TOPICS-  cont 'd. 


•  Topic 

’Questions 

’  TRSP 

*  TRS0  1 

fo-A  *  MTS 

»  TpS  1 

Ratio  and 

7,15,26, 

Variation 

30,36,37, 
53c . 

42  00 

822 

10  2.8 

14 

Signed  Numbers 

13,16,19, 

31,45,46, 

47,48,49. 

5700 

2091 

37  7 

19 

Using  the  data  found  in  table  LXXXVII,  above  it 
is  now  possible  to  calculate  a  mean  percentage  score-a 
weighted  score  that  takes  account  of  the  variation  in 
marks  for  the  different  topics. 

The  weighted  mean  percentage  score  is  the  sum 
of  the  products  obtained  by  multiplying  the  percentage 
attainment  ($-A)  by  the  total  possible  raw  score  (TPS), 
for  each  of  the  main  topics  ,  and  dividing  this  sum  by 
the  sum  of  the  number  of  marks  (raw  scores)  alio ted 
for  each  main  topic . 

Weighted  &ean  %  Score  Z  £(^-a)x(TPS) 

£  TPS 

-  8035 
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TABLE  LXXXVIII 


ACHIEVEMENT  ON  GEOMETRY  TOPICS 


'  Topic 

Questions  ’ 

$RSP  ’ 

TRS0  1 

%-A 

’  MTS 

*  TPS  * 

Angles 

2,10,12,14 

18,21,23, 

26,37. 

5400 

2540 

47 

8.5 

18 

Congruence 

18. 

600 

242 

40 

0.8 

2 

Converses 

21. 

906 

142 

24 

0.5 

2 

Hypotenuse 

Rule 

33,39. 

1200 

294 

25 

1 

4 

Loci 

29. 

600 

162 

27 

0.5 

2 

Measurement 

10,14,15, 

18,33,40. 

3600 

1470 

41 

5 

12 

Parallels 

21,23,33, 

40,51. 

4200 

915 

22 

3 

14 

Parallelogram 

33,39,40, 

52. 

3600 

655 

18 

2.2 

12 

Proofs- 
Harder  prohs. 

51,52. 

3600 

138 

4 

0.5 

12 

Easier  prohs • 

2,10,12. 

1800 

1416 

79 

4.7 

6 

Similarity 

15,26. 

1200 

128 

11 

0.4 

4 

Triangles 

15,18,21, 

26,33,39, 

40,51. 

6000 

1223 

24 

4.8 

20 

Weighted  Mean  %  Score  on  the  Geometry  topics 

I  Z  ( %-A ) x { TPS ) 

2.  TPS 


5190 

~T53 
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CHAPTER  IX 


SUMMARY 

In  chapter  I  eight  important  questions  were  asked, 
answers  to  which  adequately  summarize  the  finding  of  this 
investigation. 

A.  What  do  the  students  at  the  lower  limit  of  group  B 

know? 

The  following  percentages  quoted  are  approximations 
only,  hut  none  varies  more  than  J-%  from  the  exact  percent¬ 
ages  calculated  from  the  data  in  this  thesis. 

1.  55%  can  find  the  product  of  two  decimal  fractions. 

2.  71%  can  find  the  complement  of  an  angle. 

3.  87%  can  find  the  sum  of  3  common  fractions. 

4.  61%  can  solve  a  simple  multiplication  type  of 
equation  by  division. 

5.  71%  can  find  the  average  of  a  set  of  5  numbers. 

6.  88%  can  find  the  size  of  each  angle  in  a  semi¬ 
circle  subtended  by  equal  arcs. 

7.  77%  can  choose  the  "not  necessarily  true"  equation 
involving  the  sum  of  angles  of  a  straight  angle  from  the 
"necessarily  true”  equations  involving  the  sum  of  angles 

of  a  straight  angle. 

8.  81%  can  find  the  sum  of  6  signed  numbers. 

9.  58%  can  change  common  fractions  to  the  L.C.D. 
in  order  to  find  which  fractional  equation  is  true. 

10.  65%  can  transform  a  simple  equation  of  the  first 
degree  by  addition  and  subtraction,  and  find  the  value  of 
the  unknown. 
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11.  51%  understand  the  verbalization  of  the 
formula  for  finding  the  volume  of  a  cylinder. 

12.  57%  can  calculate  the  length  of  each  side  of 
a  cube  that  has  a  volume  of  512  cu.  in. 

13.  53%  can  accurately  aoply  theorems  17,20,21, 
and  22,  to  select  equalities  applicable  to  a  given  figure. 

14.  62%  can  find  the  product  of  a  common  fraction 
and  a  mixed  fraction. 

15.  75%  can  divide  a  common  fraction  by  a  common 
fract ion. 

It  is  interesting  to  note  that  almost  every  one 
of  the  15  items  mentioned  above,  involves  "old  material”, 
or  mathematics  that  the  students  learned  in  grades 
previous  to  grade  IX.  The  writer  feels  quite  sure  that 
the  mathematics  understood  by  the  great  majority  of  these 
300  students,  would  also  be  quite  well  understood  by  the 
”good  average”  pupil  in  grade  VIII.  Student  achievement 
with  new  material,  or  mathematics  of  the  ninth  grade,  is 
best  seen  in  the  list  of  41  items  that  is  to  follow. 

B.  What  do  the  students  at  the  lower  limit  of  group  B 
NOT  know? 

1.  93%  cannot  verbalize  the  formula  required  for 
finding  the  area  of  the  four  walls  of  a  room. 

2.  81%  cannot  find  the  area  of  a  circle  of  given 
diameter . 

3.  57%  cannot  select  from  a  group  of  fractions,  a 
fraction  or  ratio  equal  to  a  given  ratio. 

4.  70%  cannot  calculate  the  area  of  a  rectangle  whose 
sides  have  all  been  increased  5  times. 
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5.  59%  cannot  find  the  value  of  an  unknown 
quantity  which  will  satisfy  an  equation  of  the  first 
degree . 

6.  67%  cannot  find  the  sum  of  the  5  interior 
angles  of  a  pentagon. 

7.  83%  cannot  find  the  length  of  one  side  of  a 
triangle  that  is  similar  to  another  triangle. 

8.  68%  cannot  exoand  (-2a3)2. 

9.  60%  cannot  choose  the  pair  of  congruent 
triangles  from  a  groun  of  triangles  of  known  dirnenions. 

10.  55%  cannot  find  the  product  of  a  set  of  numbers 
composed  of  literal  coefficients,  numerical  coefficients 
and  positive  and  negative  numbers. 

11.  72%  cannot  change  "inches  per  second"  to 
"feet  per  minute". 

12.  76%  cannot  select  the  "necessarily  true”  converse 
from  a  group  of  5  propositions. 

13.  63%  cannot  select  the  correct  formula  for 
finding  the  volume  of  a  cylinder,  nor  evaluate  the 
formula  for  the  volume  of  a  cylinder  when  the  dimensions 
are  given. 

14.  54%  find  it  impossible  to  read  a  given  question 
correctly  or  else  do  not  know  that  the  sum  of  the  angles 
of  a  streight  angle  is  equal  to  180  degrees. 

15.  64%  find  it  impossible  to  correctly  evaluate 
a  given  formula  with  known  quantities. 

16.  65%  cannot  perform  the  fundamental  operations 
on  a  group  of  common  fractions  to  find  the  greatest  value 
in  the  group . 
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17.  96%  cannot  apply  the  rules  of  similar  triangles 
to  a  group  of  right  angled  triangles  and  correctly  choose 
the  corresponding  parts  which  are  not  equal. 

18%  69%  cannot  divide  a  product  containing  exponents 
by  one  of  its  known  factors. 

19.  73%  do  not  know  the  locus  of  all  points  on  a 
plane  that  are  a  given  distance  from  2  given  points  in 
that  plane. 

20.  88%  cannot  find  a  number  that  bears  a  certain 
ratio  to  a  given  number  as  3  bears  to  8. 

21.  58%  cannot  properly  divide  a  polynomial  by  a 
monomial. 

22.  87%  cannot  apply  either  Theorem  17^  or  the 
Hypotenuse  Rule  to  find  the  length  of  a  side  of  a 
given  figure. 

23%  61%  cannot  find  |%  of  16. 

24.  86%  cannot  find  by  what  %  a  given  ratio 
exceeds  another  given  ratio. 

25.  60%  do  not  know  that  the  area  of  a  sector  of 
a  given  circle  varies  directly  as  r2A,  where  r  is  the 
radius,  and  A  is  the  angle  subtended  by  the  arc  of  the 
sector. 

26.  81%  cannot  apply  the  rule  of  transformation 
by  addition  and  subtraction  to  an  equation  of  the  first 
degree. 

27.  64%  cannot  find  the  area  of  a  parallelogram 
by  using  the  Hypotenuse  ^ule  to  first  calculate  the 
vertical  height  of  the  given  parallelogram. 

28.  58%  cannot  find  the  sum  of  a  simple  algebraic 
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29.  68%  cannot  divide  a  simple  decimal  fraction 
by  another  decimal  fraction. 

30.  77%  cannot  subtract  a  polynomial  from  a 
polynomial . 

31.  81%  cannot  divide  a  polynomial  by  a  polynomial. 

32.  60%  cannot  find  the  sum  of  two  polynomials. 

33.  75%  cannot  simplify  an  algebraic  expression 
by  removing  brackets  and  collecting  terms. 

34.  63%  cannot  divided  a  binomial  by  a  monomial. 

35.  83%  cannot  apply  the  rule  of  transformation 
by  addition  and  subtraction  to  a  first  degree  equation. 

36.  99%  cannot  apply  assumption  2  and  Theorem  21 
to  prove  a  simple  geometric  problem. 

37.  100%  of  these  students  cannot  prove  that  the 
bisectors  of  the  angles  of  a  parallelogram  form  a 
rectangle . 

38.  98%  of  the  studefcts  cannot  read  a  graph 
sufficiently  well  to  calculate  oil  production  over  a  period 
of  time. 

39.  87%  cannot  calculate  from  a  straight  line 
and  broken  line  graoh,  by  what  percentage  Alberta ’s 

oil  production  in  1943  was  below  that  of  1942. 

40.  93%  cannot  interpret  a  graph  sufficiently 
well  to  calculate  oil  production  over  two  periods  of 
time,  then  express  these  production  figures  as  a  ratio. 

41.  99%  cannot  calculate  Alberta’s  average 
annual  oil  production  over  a  13  year  period,  by 
intemreat ion  of  a  broken  line  graph. 
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We  noticed  in  part  A  of  this  summary  that  the 
greatest  pupil  success  was  with  material  that  was 
actually  a  review  of  prefious  years1  mathematics.  Almost 
all  of  the  items  appearing  in  part  B  are  concerned  with 
the  relationships,  concepts  and  routines  of  the  grade  IX 
mathematics  course,  and  it  is  plainly  seen  that  the  vast 
majority  of  students  know  very  little  or  have  very  little 
understanding  of  the  mathematical  fundamentals  of  the 
grade  IX  text. 

C«  Are  definitions  meaningful  to  the  students? 

In  this  thesis,  definitions  are  synonymous  with 
concepts  or  technical  vocabulary.  The  Summary  of 
Achievement  in  Concepts  on  page  143  shows  that  the 
percentage  achievement  on  concepts  was  36,  which  means 
that  slightly  over  1/3  of  all  the  marks  alloted  for 
concepts  were  earned  by  the  300  students  at  the  lower 
limit  of  group  B.  We  can  conclude  from  this  that 
defintions,  or  concepts,  are  not  meaningful  to  the 
great  majority  of  these  300  students. 

D.  Do  the  students  know  their  proofs  and  constructions? 

This  question  may  be  answered  with  one  word,  "No”. 
There  were  only  two  questions  on  the  examination  which 
tested  the  students'  abilities  to  prove  various  theorems 
and  propositions.  One  of  these  was  much  too  difficult 
for  all  these  students,  but  the  other  was  very  straight- 
forward  and  fair.  Yet,  only  one  person  out  of  300  was 
able  to  get  full  marks  for  the  easier  proof,  and  no  one 
got  more  than  two  out  of  six  marks  for  the  more  difficutl 
question  (question  52).  Question  51,  the  easier  proof, 
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was  an  application  of  assumption  2  and  theorem  21,  yet 
there  were  only  12  persons  who  got  parital  marks  for 
proofs. 

65  persons  were  able  to  get  the  correct  constr¬ 
uction  for  question  51,  for  which  they  were  given  one 
mark.  Df  these  65  persons,  only  13  were  able  to  proceed 
to  the  next  step  and  apply  theorem  21.  Regarding  question 
52,  no  construct  ion  was  required  other  than  making 
the  correct  diagram,  which  only  40  persons  were  able  to  do 
correctly.  Prom  this  evidence  we  may  conclude  that  these 
students  do  not  know  proofs.  It  is  unfortunate  that  the 
examination  did  not  more  thoroughly  test  for  constructions, 

8  of  which  appear  in  the  text-  none  of  which  appears  on 
the  examination  paper. 

E.  Do  the  answers  given  show  any  evidence  of 
logical  thought,  or  does  the  work  reflect  only  memorization? 

Evidence  of  frequent  guessing,  combined  with  the 
large  number  of  very  absurd  responses  show  that  critical 
thinking  is  not  being  done  on  the  examination.  Example, 
in  question  7,  49  persons  said  that  the  fraction  or 
ratio  5/8,  which  is  less  than  1,  is  actually  equal  to  the 
ratio  8/5,  which  is  greater  than  1.  In  question  20,  146 
students  said  that  "20  ft.  per  minute"  is  equal  to 
"240  inches  per  second".  If  these  students  had  applied 
just  the  slightest  bit  of  thought  to  the  meaning  of  the 
problem,  they  would  have  seen  that  answer  "b"  was  absurd. 

The  height  of  absurdity  was  reached  in  question  53  where 
we  see  a  range  of  answers  for  part  b  from  1/10$  to  10 
million  percent.  Although  these  are  extreme  examples 
being  quoted,  they  nonetheless  show  that  a  great  number  of 
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students  have  chosen  answers,  or  calculated  results  , 
which  if  given  one  moment  of  critical  thought  would 
have  reflected  the  complete  absurdity  of  the  answer* 

This  is  certainly  evidence  that  few  if  any  of  these 
students  took  the  time  to  check  their  work,  or  make 
rough  approximations  as  to  the  reasonableness  of  ther 
answers* 

Memorization  is  reflected  to  a  great  extent  in 
questions  51  add  52.  Rere  may  be  found  proofs  for 
diagrams  which  donft  even  correspond  with  the  given 
data  of  the  question.  One  can  only  say  that  the 
wording  of  the  problem  of  the  figure  itself,  reminded 
many  of  a  once  known,  but  notr  practically  forgotten 
proof,  and  they  blithely  attempted  to  write  down  what 
once  had  been  memorized,  but  never  completely  under¬ 
stood. 

F  ^oes  the  examination  paper  test  the  students* 

powers  to  generalize  or  theorize? 

Yes.  The  paper  gives  many  chances  to  generalize. 
This  is  seen  in  such  questions  as  4,9,21,  and  37  to  men¬ 
tion  only  four  specific  questions.  The  results  show 
that  even  though  the  students  do  have  plenty  of  chances 
to  generalize,  their  ability  to  do  so  is  very  limited. 

Testing  for  powers  of  generalization  is  synonymous 
with  testing  for  relationships.  The  Summary  of 
Achievement  in  Relationships  on  page  141  shows  that 
only  28.8%  of  the  marks  alloted  to  relationships  were 
actually  earned  by  the  300  students.  1'his  is  surely 
evidence  that  the  majority  of  these  300  students  have  not 
the  ability  to  generalize,  theorize,  or  see  relationships. 
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G.  Does  the  examination  paper  test  the  students 
power  to  specialize  and  apply  abstract  theory  to 

particular  problems? 

Specializing  and  applying  abstract  theory  to 
problems  has  been  classified  as  a  routine  in  this  thesis. 
The  examination  certainly  does  test  the  pupil’s 
abilities  to  apply  abstract  theory-  in  fact  6 of  the 
paper  may  be  classified  under  routines,  or  application 
of  theory,  in  contrast  to  ZVf>  for  relationships,  and  only 
6%  for  concepts. 

The  Summary  of  Achievement  in  Routines  on  page 

146  shows  that  only  35.9^  of  all  the  marks  allot ed  for 

routines  or  applications,  were  earned.  This  is  conclusive 

evidence  that  the  great  majority  of  the  lower  limit  of 

group  B  students  have  not  the  ability  to  apply  abstract 

theory  to  concrete  situations.  The  fact  that  almost 

t 

S%  of  the  marks  alloAed  to  routines  and  routine  questions, 
were  lost  through  no  attempt  being  made  to  answer  the 
problem  is  further  evidence  that  quite  a  large  number  of 
students  have  not  the  slightest  understanding  of 
abstract  theory  or  of  its  application  in  the  solution  of 
a  problem. 

H.  Was  the  examination  fair? 

Fairness  of  the  examination  is  best  discussed  under 
several  headings,  each  of  which  contributes  to  an  overall 
view  of  the  fairness  of  the  examination  paper. 
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1.  Text-book  coverage 

Generally  speaking,  the  grade  IX  mathematics 
course  as  developed  in  the  text  ’Mathematics  for  Today’ 
consists  of  81  relationships,  125  routines  and  303 
concepts.  Everyone  of  the  relationships  and  routines 
requited  to  answer  the  examination  paper  is  found  either 
in  the  authorized  text-book,  or  else  will  be  found  in  the 
text-books  of  earlier  grades.  All  the  concepts  on  the 
examination  may  be  found  in  the  text  with  the  exception 
of  the  word  ’’bears”  which  appears  twice  on  the  examination. 
In  this  respect,  the  examination  paper  content  was  very 
fair. 

The  examintion  paper  Itself  consisted  of  some  58 
relationships,  106  routines,  and  99  concepts ♦  Ahis 
corresponds  favorably  with  the  allocation  of  marks  mentioned 
in  part  G. 

One  realizes  that  no  examination  can  test  for  all 
the  material  covered  in  the  course,  but  an  examination 
that  covers  approximately  30%  of  the  relationships,  85% 
of  the  routines,  and  33%  of  the  concepts  is  making  a  very 
good  coverage  of  the  year’s  work. 

N.J •  Lennes  in  an  article  ’The  Function  Concept  in 
Elementary  Algebra’  as  found  in  ’The  National  Council  of 
Teachers  of  Mathematics-  Seventh  Yea r  Book”  makes  the 
following  statement:  ”  It  is  often  said  that  there  are 
three  essential  elements  in  elementary  algebra,  namely: 
the  use  of  letters  to  represent  numbers  (this  includes 
the  formula),  the  introduction  of  Signed  numbers,  and  the 
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use  of  the  equation".  ,Mathematics  for  i'oday’  certainly 
covers  these  three  essential  elements. 

In  regard  to  the  chapter  ’Problems’  in  the  text-book, 
it  is  the  writer’s  opinion  that  this  section  wqs  not 
sufficiently  tested.  This  is  one  section  of  the  course 
that  can  live  for  the  students-  they  can  see  the  practical 
application  of  mathematics  to  their  everyday  life,  tet 
there  was  not  a  single  verbalized  problem  on  the* 
examination.  Many  students  who  cannot  understand  oi^eelve 
an  abstract  mathematical  formula,  can  nonetheless  " tackle” 
what  the  text  refers  to  as  “miscellaneous  problems  or 
old  fashioned  problems”  and  get  the  correct  answer.  This, 
the  writer  feels  is  one  weakness  in  the  examination. 

Another  weakness  that  the  writer  feels  exists  in  the 
examination  is  the  absence  of  any  constructions.  Like 
problems  in  algebra,  constructions  in  geometry  are 

o 

things  that  the  student  can  see  and  do-  they  have  a 
practical  application  to  the  individual  student,  as  he  can 

V 

actually  see  the  results  of  applying  his  geometry  unfold 
before  his  very  own  eyes.  It  is  my  opinion  that  if  the 
examinations  have  a  factor  of  practical  application,  they 
will  much  better  reveal  what  the  students  actually  know, 
much  more  than  an  examintion  based  on  the  abstract. 

Examination  of  the  graphs  on  pages  155  and  158 
shows  that  the  marks  as  ©  whole  were  well  distributed  over 
the  various  algebra  and  geometry  topics,  but  one  wonders 
why  so  many  marks  were  given  for  the  two  topics  ’ratio’ 
and  ’percent’.  There  is  very  little  discussion  of  the 
topic  ’ratio  and  variation’  in  the  text-book,  and  none 
at  all  in  the  grades  7  and  8  texts,  yet,  almost  10 %  of  the 
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examination  is  devoted  to  questions  involving  ratio  and 
variation. 

Questions  involving  percent,  comprise  more  than 
8%  of  the  examination.  Even  though  the  topic  of  percent 
occupies  very  little  space  in  the  text-book,  its  appearance 
on  the  examination  may  be  justified  in  that  it  is  a  good 
test  of  the  student’s  mastery  of  grade  7  and  8  mathematics 
fundamentals.  If  this  examination  paper  is  so  designed  to 
test  mathematical  achievement  in  grades  7,8,  and  9  then 
the  percent  problems  on  the  paper  are  justified. 

2.  fairness  of  the  test  items 

Appraisal  of  the  53  questions  on  the 
examination  would  have  one  conclude  that  the  test  items 
as  a  whole  were  quite  fair-  none  could  actually  be  called 
T trick*  questions,  and  the  values  assigned  to  each  were 
generally  speaking,  proportional  to  the  difficulty 
involved.  One  could  perhaps  say  that  such  questions  as 
2,3,8,10,  were  overvalued  in  comparison  to  more  difficult 
questions  as  24,33,  and  56,  but  it  must  be  realized  that 
it  is  quite  an  accepted  procedure  to  begin  an  examination 
with  a  few  of  the  easier  problems,  to  encourage  the  poorer 
students  if  nothing  else,  and  thus  the  criticisms  that 
questions  2,3,8,10  are  overvalued,  are  notfully  justified. 

The  usual  examination  procedure  of  alternating  the 
more  diffinult  and  the  less  difficult  questions  seems 
well  carried  out(see  figures  2  and  3  inchapter  III).  On 
the  whole,  the  easier  problems  appeared  nearer  to  the 
beginning  of  sections  A  and  B,  and  the  more  difficult 
ones  were  left  nearer  the  end.  Questions  26,30,33,  which 
appear  to  be  quite  difficult  for  the  majority  of  students 
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should  have  been  placed  nearer  the  end  of  the  paper. 

Some  question  could  he  cast  as  to  the  validity  of 
5  specific  test  items;  1,22,37,46,  and  52,  While  it  is 
evident  that  the  examiner’s  intentions  in  question  1  were 
to  test  the  student’s  understanding  of  decimal  notation, 
it  nonetheless  sets  a  poor  example  in  regard  to  significant 
figures.  Speaking  instrietly  mathematical  terms,  the 
question  asks  for  the  product  of  two  numbers,  each  of 
which  has  4  significant  figures.  In  no  case  could 

the  product  of  these  two  numbers  be  significant  to  more 
than  4  figures,  therefore  the  most  exact  answer  that  we 
could  have  would  be  1219.  One  of  Alberta’s  noted 
mathematics  teachers  said  of  question  1,  "  This  question 
is  abominable.  It  should  be  pointed  out  that  ALL  of  the 
answers  are  wrong*  The  correct  answer  contains  at  most 
4  sig.  figures,  and  is  therefore  1220.  This  is  an 
exercise  in  significant  figures,  and  the  examination 
paper  itself  is  teaching  bad  habits.” 

With  reference  to  question  22,  the  students  are  to 
find  the  volume  of  a  cylinder,  and  the  unit  of  measure 
necessarily  must  be  cubic  measure,  yet  everyone  the 
suggested  answers  was  expressed  in  ”sq.  inches”.  This 
is  perhaps  a  printer’s  error,  but  even  if  it  is,  the  60 
students  choosing  answer  ”b”  were  just  as  correct  as  the 
112  students  choosing  answer  ”e”,  yet  they  received  no 
credit  for  having  the  formulization  for  the  volume  of 
the  cylinder  expressed  rightly. 

The  examiner,  in  composing  the  paper,  made  a 
slight  error  in  the  wording  of  question  37,  with  the 
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result  that  there  are  actually  3  correct  answers  instead 
of  one.  The  question  is  worded,  fThe  area  of  a  sector  of 
a  circle  varies  directly  as...”  The  three  correct  answers 
are: 

a . the  length  of  the  radius  "r" 

b . the  size  of  the  angle  A  subtended  by  the  arc 

of  the  sector  of  the  circle 

c .  the  size  of  the  angle  A  and  the  length  of 

the  radius  "r". 

The  question  should  have  been  worded,  "The  area  of 
a  sector  of  THE  circle  varies  directly  as..."  and  there 
would  only  have  been  one  correct  answer-  answer  "d". 

Question  46  in  section  B  was  not  a  fair  test  of 
the  grade  IX  students  ability  to  divide  a  polynomial  by 
a  binomial.  Had  this  been  a  question  on  the  grade  X 
examination,  the  question  would  have  been  justified,  but  it 
is  very  unlikely  that  many  grade  IX  mathematics  teachers 
had  shown  the  puoils  how  to  divide  a  polynomial  by  a 
binomial  when  they  are  faced  in  the  (third  division)  with 
(9a-2)  4  (5a-3).  The  fact  that  only  19%  of  the  300  students 
got  the  correct  answer,  is  evidence  of  the  difficulty  of 
this  particular  problem. 

Question  50  was  one  of  the  best  types  of  questions  on 
the  examination,  and  gave  much  evidence  that  insufficient 
stress  is  laid  by  teachers  on  the  proper  solution  of  first 
equations . 

Question  52  was  much  too  difficult  for  EVERY  one  of 
these  300  students.  when  not  one  person  out  of  300  receives 
full  marks,  when  39  receive  one  mark,  and  only  one  student 
receives  2  marks  out  of  a  possible  total  of  6  marks,  there 
is  justification  for  saying  that  this  item  was  unfair. 
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It  was  perhaps  put  on  the  paper  to  test  the  “better  student” 
but  when  so  few  geometry  problems  were  asked  on  the 
examination,  this  hhould  not  have  been  one  of  them.  It 
was  very  unfair  to  the  great  majority  writing  the  paper, 
especially  when  it  says  on  page  306  of  the  prescribed 
text, under  Language  Practice,  "Express  each  of  the 
following  problems  in  correct  English  without  reference  to 
a  lettered  figure.  NO  PROOFS  ARE  REQUIRED.  (capital 
letters  are  those  of  the  writer).  Question  52  with  a 
slightly  different  wording,  is  identical  in  meaning. 

Such  questions  as  52  may  be  good  supplementary  problems 
for  the  clever  students,  but  they  have  no  placd  on  an 
examination  designed  to  test  all  the  students,  not  just 
the  superior.  Had  other  more  easy  geometry  problems 
involving  required  proofs  been  on  the  paper  as  well  as 
question  52,  then  the  examinati  on s*;.  committee  would  have 
been  justified  in  setting  this  particular  problem. 

Question  53  was  one  of  the  most  difficult  and  also 
one  of  the  most  poorly  answered  of  all  the  questions. 

The  wide  variety  of  answers  suggests  a  very  inadequate 
preparation  in  the  classroom  for  this  particular  type  of 
graoh.  The  major  difficulty  with  question  53  was  in  the 
interpretation  of  the  units  as  expressed  on  the  graph. 

Home  students  took  each  small  square  as  the  unit  of 
measure,  some  took  the  large  square  as  the  unit  of  measure, 
and  the  vast  majority  were  bewildered  and  confused-  not 
knowing  what  to  take  as  the  unit.  Those  that  did  choose 
the  unit  of  measure  correctly  in  most  cases  found  it 
very  difficult  or  impossible  to  change  their  units 
into  percentage.  Although  this  question  cannot  be  called 
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unfair,  it  is  certainly  a  type  of  graoh  with  which  few 
students  have  had  any  classroom  experience,  and  it  is 
certainly  not  the  type  ofgraoh  which  one  would  expect 
after  covering  chanter  IV  in  ’Mathematics  for  Today’. 

3.  Was  the  examination  paper  too  long? 

r  In  the  great  majority  of  cases  the  students 
had  plenty  of  time  to  read  and  answer  the  examination  paper. 
The  total  number  of  marks  lost  on  the  300  papers  through 
"no  attempts”  comprises  4.2%  of  the  total  raw  score 
possible,  and  in  most  cases  it  is  very  evident  that  these 
no  attempts  were  due,  not  to  insufficient  time,  but 
rather  to  an  inability  to  answer  the  problem.  Had  the 
paper  been  too  long  a  greeter  number  of  no  attempts  would 
have  been  in  evidence  for  the  latter  questions  of  the 
examination  paper.  We  can  thus  say  that  the  paper  was  not 
too  long. 

4.  Construction  of  the  examination  paper 

The  construction  of  the  examination  paper 
was  such  that  it  acted  as  a  handicap  to  many  students. 

The  writer  noticed  quite  a  number  of  errors  occurring 
in  the  copying  of  answers  from  the  rough  work  to  the 
space  provided  for  the  correct  answer.  In  many  cases,  this 
was  due  to  the  rough  work  ^eing  performed  on  the  back  of 
one  sheet,  and  the  final  answer  being  transferred  to 
another  page.  If  more  space  were  given  nearer  to  the 
questions,  by  spreading  the  blank  pages  at  the  end  of  the 
booklet  throughout  the  examination  paper,  many  of  these 
errors  would  not  have  occurred. 

The  use  of  machine  scoring  type  questions 
might  also  be  criticized.  It  is  very  lively  that  many  of 


■'  •  :  ■  ..  .  Cl  .  •  .  !.V 

■ 

.u;  f'v  o  ■  '  c  ad  /  c tap.  v:n.h^  no 

»  ■  '  .  ■  ' 

■  *  & 

3  88?.S5  1  :  '  Si 

'  |.B 

■  • ;  i  : i  .  DOS 

-  ->  ■  -  .  o  a ■ 

3 .t.;i  r-  a'aaJv-.  .  ;-r 9 i  •  ;  v  t  noav;-  j •  nX  frn « altf i 3 p.00 
.;  to  i  ■ 

n^H  „  ?,  “  9  _l  /■  ;.yrn  .  r' •'?;■■..  7  c;  £'  A  f/j  V  0  X  1 .1'  '.C  f.  J  9?  C  X  "  9  !X  t  C  ‘  ■: 

■  ;  .  OM 

an  dc  -  ■  .  ocXx  oJ  ■  ,  a  n  j.  ;■*  •  x  so :f  Bvnrf 

tos  '  .  '  * 


» 


19  0  BC; 

no 

X  j' bit  J'iub: 

edit  ?;o  0.  j.  On  oicin; in 

• 

©if  L 

» 

a  ^nsur  < 

oct 

(T3OX.b08£i  S  BE  1)9 Ch 

0  s 

J  :'d  j 

h  r j  xr  a  a  s  w 

8  a  i:i 

■  0 

3; x)  -iBdisvn  ft  eel' inn 

■ 

OJlji  x 

oXiio  s/iT 

/• 

ed  ct 

on:'- ri. 

xnj 

■ 

XX  ;  10 

co  exit  ni 

. 

a  vn.0.01  0.1 

* 

"if  07  :..,0  .0  JO  Oil  00  9 9  x 

o't  & 

,  f)  ry 

mq-  son  tfs 

.  0 

x  tox  bt* 

iiri 

■  .  10  0  I  ■ .  '  *  r 

1  fX 

t  " 

,t  9  { r  _f  ;<  g>  n ' 

0  ci  "  ' 

■ 

V  iVfcJCfnn 

f 

• 

x"  X  X 

■to  ex 'a  ono 

r!  A  ' 

leiaem 

. 

■  >  ■ 

Jl 

• 

c  xr  xxi Xo xno 

]•  “to  .in 

ff€ 

00  2”  13 

B  2 

non';  jifiol  it  odd  gin  X it 

so 

«T  ff  3 

bo:  01  dxef./o 

- 

ifj  x: 

x  1 !  xo  ■■ 

ito 

'0.0/4  X 

:?OXX  '  w 

, 

d 

#01:1 

&.AX1/-': 

■ 

-Uio  J 

up 

;  lM  •>  1  ;-v  ..  .  X  'X 

fj  ex 

fi: 

y  nan:. 

vTB  f 

■  SK  : 

O  ■•"  ;  ‘  i 

iin 

sd  c 

: 

-176- 


the  incorrect  answers  in  section  A  were  due  to  human 
errors  in  marking  the  answer  sheet*  It  is  very  easy  to 
choose  the  correct  answer  from  the  booklet,  and  it  is 
also  just  as  easy  to  mark  the  wrong  answer  on  the  ansv;er 
sheet,  Children  with  eye  defects  would  also  be  working 
under  a  handicap,  especially  with  section  A,  where  good 
eyesight  is  an  absolute  necessity. 

The  writer  would  also  like  to  suggest  that  where 
fractions  are  printed  on  the  examination  paper,  as  in 
question  3,  that  bigger  type  be  used.  It  is  very  easy 
to  look  at  the  fraction  1/3  as  printed  on  the  booklet, 
and  read  it  as  1/8,  Similarly  in  question  7,  a  student 
with  poor  eyesight  might  readily  mistake  the  ratio  5/8 
for  5/3.  larger  sized  type  is  usedon  the  Suggested 

A 

answer  side’  of  the  examination  booklet,  and  there  is  no 
reason  why  such  type  could  not  be  used  on  the  left  hand 
side  of  the  booklet  as  well.  It  would  materially  help 
those  suffering  from  poor  vision. 
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KEY  for  table  L XXXIX 
Q:  Question 

EM:  Frequency  of  full  marks 
Z:  Frequency  of  zero  marks 

N:  Number  of  students  attempting  the  particular  question 
NA:  Number  of  students  not  attempting  question 
V:  Value  of  question 

NV:  Number  of  marks  attempted  for  the  particular  question 
(  the  product  of  N  and  V) 

EMVi-^otal  number  of  marks  earned  for  the  particular 

question  by  all  the  students,  (applicable  only 
to  questions  1-40  inclusive,  where  no  partial 
marks  were  given.) 


The  most  informative  column  in  table  LXXXIX  is 
"NV",  which  represent  the  total  number  of  marks  attempted 
for  each  question.  The  sum  of  the  NV  column  would 
therefor© represent  the  total  number  of  marks  attempted 
for  the  whole  paper.  This  sum  total  is  33,494  marks. 

If  this  sum  total  then  be  divided  by  the  total  number 
of  students  (300)  we  would  then  have  the  "average 
number  of  marks"  attempted  per  paper. 

Average  No.  of  Marks  attempted  per  paper  =  33494 

300 


—  111,65  marks. 


It  will  be  remembered  that  the  total  value  of 
the  paper  is  119  marks.  *rom  this  we  can  calculate  the 
percentage  of  the  paper  that  was  attempted. 
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Percentage  of  Pacer  attempted  —  111,65  x  100 

119 

-  93.8 

It  is  very  significant  that  93.8%  of  the  paper  was 
attempted,  but  two  other  important  questions  arise.  What 
was  the  average  number  of  marks  per  paper  actually 
earned?  What  was  the  percentage  of  the  paper  actually 
earned? 

The  total  number  of  marks  actually  earned  for  each 
of  the  first  40  questions  is  listed  under  the  heading 
MY  in  the  Summary  of  Results  on  page  177.  There  were  no 
partial  marks  given  for  these  40  questions-  the  scores 
per  question  were  either  zero  or  two  marks.  Thus  by 
multiplying  column  "M"  and  column  "V"  it  was  possible 
to  find  the  total  number  of  marks  actually  earned  for 
each  of  the  40  multiple  choice  items.  The  Summary  of 
Scores  shows  that  the  total  number  of  marks  actually 
earned  for  the  first  40  questions  was  9962  marks. 

Table  XC  on  the  following  page  gives  a  summary  of  the 
marks  actually  earned  for  questions  41-53  inclusive. 

By  adding  the  total  of  "MV"  in  table  LXXXIX  to  the 
"Total  raw  score"  in  table  XC  it  will  be  possible  to 
find  the  total  number  of  marks  earned  on  the  full  paper. 


!3r  sc’  'j.  O  7'  ,  '  j  Lien '19  < ! 

j 


5  ' 

•  #  t  ■ 

■  ■■  :  7  !-■  r.  71 i  i  77  ''7: 7  7  7  7Ua 

•  ■  ■  £  0  B  ■'  5©  *  ' 

• . 7777:; 

■  ■  ’  :  '  '  ; 

' 

.  ’  ■  '  '  '  • 

y  ,  r:  ,  '  .  ;  ■  7  '  ■  7  h  ■  ■  :  :  ' 

•  l  «Y"  i  loo  '  "  mulct  : 

7,™  ^9  y:  '  '  :  '77:  7—77-  7  '  77 -7: !  '7  '  J  V0t  hllt’i  •'! -t 

:  ■  ' 

y;;iG-h'7  7  7  771  ^  3WOfTs  BSncoS 

0  I  t  t  1  1  '  '  '  '  '  '  '  ' 

<X  9  •  tk  '  B  •  i  '  '  <  I  '  ■  ‘  :  -  ■  ■  ' 

•  j  •;  •  77  ■  ;  '  ;  •'  .  .  .  -  .U‘  7  '777:1. 

.•  r  ,  ■  "i  7 

tmm  1  p  ■  ;;  ;  r  m  '  ;  - 


180 


SUMMARY  OF  SCORES  ON  QUESTIONS  41-55  INCLUSIVE 


The  total  of  the  column  "FMV"  in  table  L XXXIX 


on  page 

177 

represents  all  the  marks 

made 

by  the  300 

students 

on 

the  first  40 

questions • 

The 

table  below 

is  a  summary 

of  all 

the  marks  earned 

by  all  the  students 

on  question  - 

41-53  inclusive,  and  includes 

all  partial 

marks  as 

well  as  perfect 

scores. 

TABLE  XC 

RAW 

SCORES 

OBTAINED  $ 

41-53 

inclus . ) 

Q 

FS 

sv 

TRS 

41 

173 

0 

0 

41 

127 

1 

127 

42 

204 

0 

0 

42 

96 

1 

96 

43 

114 

0 

0 

43 

186 

1 

186 

44 

74 

0 

0 

KEY 

44 

226 

1 

226 

45 

232 

0 

0 

Q:  question 

45 

1 

1 

1 

45 

67 

2 

134 

FS:  frequency 

46a 

242 

0 

0 

of  score 

46a 

58 

1 

58 

46b 

256 

0 

0 

SV:  score 

46b 

44 

1 

44 

value 

47 

180 

0 

0 

47 

37 

1 

37 

TRS:  total  raw 

47 

0 

2 

0 

score 

47 

83 

3 

249 

obtained 

48 

224 

0 

0 

48 

0 

1 

0 

48 

76 

2 

152 

49 

190 

0 

0 

49 

0 

1 

0 

49 

110 

2 

220 

50 

230 

0 

0 

50 

11 

1 

11 

50 

4 

2 

8 

50 

0 

3 

0 

50 

55 

4 

220 

51 

235 

0 

0 

51 

52 

1 

52 

51 

5 

2 

10 

51 

2 

3 

6 

51 

2 

4 

8 

51 

3 

5 

15 

51 

1 

6 

6 
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TABLE  XC  $cont  Td. ) 

RAW  SCORES  OBTAINED  (questions  41-53) 


Q 

FS 

SV 

TRS 

£2 

260 

0 

0 

52 

39 

1 

39 

52 

1 

2 

2 

52 

0 

3 

0 

52 

0 

4 

0 

52 

0 

5 

0 

52 

0 

6 

0 

53a 

293 

0 

0 

53a 

0 

1 

00 

53a 

7 

2 

14 

53b 

260 

0 

0 

53b 

0 

1 

0 

53b 

40 

2 

8 

53c 

279 

0 

0 

53c 

0 

1 

0 

53c 

21 

2 

42 

53d 

297 

0 

0 

53d 

0 

1 

0 

53d 

3 

2 

6 

2049 

Total  marks  earned  on  first  40  questions  is 
9962  marks*  (from  FMV  in  table  LXXXCX) .  The  total 
raw  score,  or  actual  number  of  marks  earned  on  the 
questions  41-53  inclusive  is  2049  marks  (from  the 
summation  of  TRS  in  table  XC).  therefore  the  total 
number  of  marks  actually  earned  on  the  whole  caper 
by  all  students  in  this  investigation  is 
9962/  2049,  or  12,011  marks. 

With  the  raw  score  value  of  the  whole  paper 
as  119,  and  300  students  writing  the  examination  (in  this 
investigation)  it  was  potentially  possible  for  35,700 
marks  to  be  earned. 

Average  no.  of  marks  earned  per  paper  —  12011 

300 


—  40.04  marks. 
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Peroentage  of  marks  earned  by  the  300  students 

-  40+04  100 

119 

33.6 


■ 
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CHAPTER  X 


CONCLUSIONS 

The  standard  of  achievement  for  the  300  students  at 
the  lower  limit  of  group  B  in  the  grade  IX  mathematics 
examination  in  June  1948,  may  be  summarized  with  the 
following  conclusions: 

1*  The  great  majority  of  questions  that  were 
quite  well  answered  were  those  involving  routines  and 
relationships  learned  previously  in  grades  7  and  8. 

2.  The  most  poorly  ansered  questions  were  those 
involving  relationships,  routines,  and  concepts  learned 
in  grade  IX. 

3.  Generally  speaking,  definitions  and  concepts 
are  not  meaningful  as  they  should  be;  when  we  consider  that 
these  students  all  hold  B  standing  in  grade  IX  mathematics. 

4.  Over  95%  of  these  students  do  not  know  proofs, 
theorems,  and  assumptions  sufficiently  well  to  get  even 
half  marks  for  those  questions  requiring  an  understanding 
of  the  above. 

5.  There  is  very  little  evidence  of  logical 
thought  or  reasoning  entering  into  the  solution  of  most 
problems,  and  very  few  if  any  of  the  students  concerned 
themselves  with  cheeking  answers  or  making  rough  approximations 
of  the  correct  solution. 

6.  The  students  are  not  able  to  generalize,  theorize 
or  see  relationships.  There  is  a  complete  lacking  in 
functional  thinking.  To  Professor  Felix  in  this  would 

be  appalling,  as  he  states  in  the  National  Council  of 
Teachers  of  Mathematics-  Seventh  Year-book,  "Functional 
thinking  is  the  very  soul  of  mathematics. 
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7.  The  vast  majority  have  little  ability  or 
power  to  apply  abstract  theory  to  a  problem,  or  use  the 
techniques  of  the  grade  IX  mathematics  course  in  solving 
given  problems, 

8.  The  average  number  of  marks  attempted  per 
paper  was  112  out  of  a  possible  total  of  119  marks. 

9.  The  percentage  of  marks  attempted  per  paper 

was  94. 

10.  The  average  number  of  marks  earned  per 
paper  was  40  marks. 

11.  ■‘•he  percentage  of  marks  earned  was  34. 

12.  °jo  achievement  on  relationships  was  29.2 

13.  fo  of  marks  lost  through  not  attempting 
problems  involving  relationships  was  6.7 

14.  %  achievement  on  concepts  was  35.9 

$5  %  of  marks  lost  through  not  attempting 
problems  involving  concepts  was  2.9 

16.  %  achievement  on  routines  was  35.9 

17.  °jo  of  marks  lost  through  not  attempting 
problems  involving  routines  was  7.7 

18.  %  of  marks  lost  through  mechanical  errors  in 
addition  and  subtraction  was  9.9 

19.  °/o  of  marks  lost  through  mechanical  errors  in 
multiplication  and  division  was  8.4 

20.  ■‘•otal  %  of  marks  lost  through  all  types  of 
mechanical  errors  was  18.3 

The  following  are  the  special  weaknesses  as 
revealed  by  this  investigation: 

1.  The  vast  majority  of  these  300  students  have 
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not  the  ability  to  recognize  and  understand  dependence 
and  relationships,  which  are  the  most  familiar  aspects 
of  the  function  concept.  A.£.  Breslich  says  in  the 
Seventh  ^ear-book,  ”recognit ion  of  the  dependence  of  one 

variable  quantity  on  another  related  variable  is . 

one  of  the  most  important  aspects  of  functional  thinking.” 

2.  Many  students  do  not  understand  the  use  of 
the  L.C.D.  in  regards  to  testing  the  equality  of  fractions 
and  ratios. 

3.  There  is  much  weakness  in  the  fundamental 
operations  of  signed  numbers. 

4.  Very  few  students  have  been  taught  to  check 
their  answers,  either  by  approximation,  or  by  inspection. 

5.  *ew  of  these  students  can  understand  or 
interpret  graphs  and  graphical  units  and  concepts. 

6.  i,,ew  students  in  this  group  understand  the 
meaning  of  "percent"  and  thus  find  it  impossible  to  solve 
simple  percentage  problems  or  more  complicated 
graphical  problems  related  to  percent. 

7.  The  concept  of  similarity  and  similar 
triangles,  and  their  use  in  comparing  figures  by  ratio 
and  proportion  is  not  well  understood. 

8.  The  majority  of  these  students  are  very 
weak  in  the  four  fundamental  arithmetic  operations,  as 
seen  in  this  investigation-  tohere  mechanical  errors 
accounted  for  over  18%  of  the  lost  marks. 

The  conclusions  reached  in  this  investigation 
correlated  highly  with  the  conclusions  of  Mr.  Hooper, 

Mr.  H.  Miller,  Miss  V.  Miller  and  Dr.  Lazerte.  xhe 
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pupils  as  a  group  have  a  weak  background  in  mathematics 
they  have  not  the  ability  to  think  clearly  or  analyze 
oroblems,  and  the  frequency  of  guessing,  combined  with 
the  large  number  of  very  absurd  responses  show-  that 
critical  thinking  is  not  being  done  on  the  examination. 
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HIGH  SCHOOL  ENTRANCE  EXAMINATION  BOARD 

DEPARTMENTAL  EXAMINATIONS,  1948 


GRADE  IX 


MATHEMATICS 


Time — 2\  hours. 

Note — The  total  time  allowed  for  this  paper  is  TWO  AND  ONE  -  HALF  HOURS. 
Distribute  this  time  to  the  best  advantage,  reading  the  paper,  answering  the 
questions  and  reviewing  the  work  already  done.  Do  not  spend  too  much  time 
on  any  one  question. 

SECTION  A 

Section  A  of  the  paper  contains  questions  1  to  40  inclusive.  Answers  to  these 
questions  are  to  be  recorded  on  the  separate  ANSWER  SHEET  which  is 
loosely  inserted  in  the  examination  booklet.  Each  question  has  five  suggested 
answers,  only  one  of  which  is  correct.  Select  the  correct  answer  in  each  case 
and  record  your  choice  on  the  separate  answer  sheet  provided,  as  shown  in  the 
sample  below : 

SAMPLE :  Answers  Answer  Page 

The  product  of  7  and  8  is  a.  78  b.  48  abode 

c.  56  d.  72  e.  15  !]  jj  |  j!  !j 

Be  sure  to  mark  your  answer  distinctly,  using  a  soft  lead  pencil  and  making  a 
heavy  black  mark.  If  you  wish  to  change  your  answer,  erase  your  first  mark 
completely. 


SECTION  B 

Section  B  of  the  paper  contains  questions  41  to  53  inclusive.  Complete  solutions 
for  each  of  these  should  be  shown  in  the  spaces  provided  in  the  booklet. 

Note — Space  is  provided  in  the  booklet  for  rough  work  for  all  53  questions. 

Do  not  write  your  name  on  either  the  booklet  or  the  separate  answer  sheet. 

Fold  both  booklet  and  answer  sheet  once,  and  place  them  separately  (i.e.  not 
folded  together)  in  the  same  envelope. 


CANDIDATE’S  NUMBER 


(For  the  use  of  sub-examiners  only) 


Values 


SECTION  A 


2  marks 
for  each 

1.  The  product  of  98.05  and 
12.44  is 


2.  The  complement  of  an  angle 

of  40  degrees  is  an  angle 
of .  degrees. 

3.  i  +  i  +  i  = 


4.  Which  of  the  following 
statements  is  true? 


5.  When  16  is  multiplied  by  N 
the  product  is  96.  What  is 
the  product  when  16  is 
multiplied  by  (N  +  2)  ? 

6.  A  circle  has  a  diameter  of 
15  inches.  Its  area 

(sq.  in.)  is 

7.  Which  of  the  following 
ratios  is  equal  to  the 
ratio  f  ? 


8.  The  average  of  16  ft.,  18  ft., 
24  ft.,  26  ft.  and  30  ft.  is 


1. 

a. 

12.19742 

b. 

121.9742 

c. 

1219.742 

12197.420 

d. 

12197.42 

2. 

a. 

140° 

b. 

90° 

c. 

60° 

d. 

320° 

e.  50° 

3. 

a. 

3 

b. 

4 

10 

30 

4 

1 

1 

c. 

1 — 

d. 

10 

30 

e'  10 

4.  a.  The  area  of  the  walls  of  a  room  is 

the  length  of  the  room  multiplied  by 
the  width  of  the  room. 

b.  The  area  of  the  four  walls  is  the 
product  of  the  perimeter  of  the 
room  and  its  height. 

c.  The  area  of  the  four  walls  is  the 
product  of  the  length,  the  width  and 
the  height. 

d.  The  area  of  the  four  walls  is  four 
times  the  area  of  any  one  wall. 

e.  The  area  of  the  four  walls  of  a  room 
is  the  sum  of  its  length  and  width 
multiplied  by  its  height. 

5.  a.  112  b.  128 

c.  144  d.  32  e.  160 


6.  a.  7.5?r  b.  157 r 

c.  (7.5)  2tt  d.  (15)2tt  e.  (7.5tt)2 


7.  a. 


d. 


1.5 

2.4 


1 

3 


8.  a.  24  ft.  b.  22.8  ft. 
c.  114  ft.  d.  57  ft. 


?.  20  ft. 


FOR  ROUGH  WORK 


3 


Values 

9.  The  area  of  a  rectangle  is 
x  sq.  in.  If  each  side  were 
made  5  times  as  long,  the 
area  would  be 


9.  a.  5x  sq.  in.  b.  lO.r  sq.  in. 
c.  15 a;  sq.  in.  d.  20a;  sq.  in. 
e.  25a;  sq.  in. 


ABCDEFG  is  a  semicircle.  10.  a.  10°  b.  15° 

How  large  is  each  angle  c.  30°  d.  45°  e.  60° 

at  0? 


11.  Which  value  of  ‘a’  satisfies 
the  equation : 

2(a  -  5)  =  3(1  -  a)? 


b.  2.6 

,  4 


POQ  is  a  straight  line  and 
RO  1  PQ.  Which  of  the 
following  equations  is  not 
necessarily  true? 


12.  a.  La  +  Lb  +  Lc  =  180° 

b.  La  =  Lb  +  Lc 

c.  Lb  +  Lc  —  90° 

d.  Lb  =  Lc 

e.  La  =  90° 


13.  The  sum  of  (+9),  (-15), 
(-21),  (-6),  (+16)  and 
(+4)  is 


-73  b.  -23 
-13  d.  +13 


14.  The  five  interior  angles  of  a  14.  a.  360° 
pentagon  are  together  equal  c.  500° 

to 


450° 

540° 


ABC  and  DEF  are  two 

15.  a. 

10" 

b.  10|" 

similar  triangles.  AC  =  5", 
CB  =  8",  DF  =  7".  The 
length  of  FE  is 

c. 

11" 

d.  nr 

16.  (-2a3)2  is  equal  to 

16.  a. 

-2a6 

b.  -4a5 

c. 

+4a6 

d.  +4a5 

17.  Which  of  the  following 

17.  a. 

1  _ 

!  5  2* 

equations  is  true? 

2  — 
5  _ 

4  3 

12  ,  3 

c. 

6 

5  _ 

To  d-  4 
2$ 

e. 

6 

T 

+73 


720° 


12" 


e.  +2a° 


4 

5 


2$ 

34 


[OVER] 


4 


Values 

18.  Four  triangles  (A),  ( B ), 

(C)  and  (D)  have  dimensions 
as  shown  in  the  figures  below. 


Which  pair  of  triangles  is 
congruent  ? 


A  and  B  b.  A  and  C 
B  and  C  d.  B  and  D 
A  and  D 


19.  The  product  of  (-x), 

(+2 y),  (-32/),  (-42/), 
(-5a;)  and  (+6y)  is 

20.  How  many  “inches  per 
second”  are  equivalent  to 
“20  ft.  per  minute”? 

21.  For  which  one  of  the 
following  propositions  is 
the  converse  necessarily 
true? 


22.  The  diameter  of  the  base  of 
a  cylinder  is  6  inches  and 
its  height  is  20  inches.  The 
volume  is 


F 

The  two  narallel  lines  AB. 


19.  a.  -720a; 2/  b.  +720x2/ 

c.  — 720x22/4  d.  +720x22/4 

e.  +720x32/3 

20.  a.  1200  b.  240 

c.  i  d.  4  e.  | 


21.  a.  If  I  am  sick,  I  do  not  go  to  school. 

b.  Triangles  on  the  same  base  and 
between  the  same  parallels  are 
equal. 

c.  Triangles  which  have 
corresponding  sides  equal  have 
corresponding  angles  equal. 

d.  The  angles  at  the  base  of  an 
isosceles  triangle  are  equal. 

e.  Angles  which  are  vertically 
opposite  are  equal. 

22.  a.  nrh  or  377^  sq.  in. 

b.  nr2h  or  2262f  sq.  in 

c.  nr2h  or  565f  sq.  in. 

d.  nrh2  or  7542f  sq.  in. 

e.  Xrh2  or  3771f  sq.  in 


a.  Ld  +  Lh  =  180° 

b.  Ld  +  Lg  =  180° 


ABC,  DEF  and  GHK  are 
three  right-angled  triangles. 
The  lengths  of  two  sides  of 
each  triangle  are  as 
indicated  in  the  figures. 
Which  of  the  equations  is 
not  true? 

One  factor  of  15as56  is 
3 a2b3.  The  other  factor  is 

If  2(4«  +  1)  =  3(5w  —  2), 
which  of  the  statements  is 
true? 

A  and  B  are  two  points  7 
inches  apart  on  a  plane. 
The  locus  of  all  points  on 
that  plane  that  are  4  inches 
from  A  and  6  inches  from 
B  is 

What  number,  whole  or 
fractional,  bears  the  same 
ratio  to  1+  that  3  bears  to 
8? 


When  a64  -  3a363  -  5a462  is 
divided  by  (-ab2),  the 
quotient  is 


To  find  the  volume  of  a 
cylinder 


6 


Values 

34.  How  long  is  each  side  of  a 
cube  that  has  a  volume  of 
512  cu.  in.? 

35.  i%  of  16  is 


34. 


10" 


35.  a.  .04  b.  .4 

c.  4  d.  40  e.  64 


36.  By  what  per  cent  does  the  36.  a.  4£  b.  5 

5  6  0  c.  10  d.  16§  e.  25 

ratio  -  exceed  the  ratio  -  ? 

4  5 


The  area  of  a  sector  of  a 
circle  varies  directly  as 

38.  If  =  \{y  +  4), 

which  of  the  equations  is 
true? 


c.  rA  d.  r2A 
e.  r2A2 

38.  a.  3(2/  +  4)  =  i  (y  -  1) 
6.  4(2/  -  1)  =  *(y  +  4) 

c.  12(2 1  -  1)  =  3(2/  +  4) 

d.  i(y  -  l)  =  Uy  +  4) 

e.  4(2/ -1)  =  3(2/  +  4) 


39. 


ABCD  is  a  parallelogram. 

AE  1  DC.  If  AB  =  4£",  39.  a. 
AD  =  2|"  and  DC  =  14",  c 

then  area  of  the 

parallelogram  ABCD  is  e. 


In  the  given  figure  DF  ||  AB  c- 

and  AB  =  DC  =  EF.  j 

Which  of  the  statements  is 
not  true?  e. 


7  sq.  in.  5.  sq.  in. 

8  sq.  in  d.  84  sq.  in. 

9  sq.  in. 


Area  ||™  ABCD  =  Area||™  ABFE 
Area  A  ABC  =  Area  A  AEB 
Area  \\m  ABCD  =  2  X  area  A  ADC 
Area  A  BCD  =  \BC  X  CD 
AB  =  BF 


FOR  ROUGH  WORK 


7 


Values 

Simplify : 


SECTION  B 


Write  answers  in  the  rectangles 
below. 


1  41.  +  fee  - 


1  42.  1.4  -  4.2 

1  43.  f  X  3£ 

1  44.  |  * 

2  45.  From  6a3  -  5a2  +  3a  -  14 

subtract  2a3  -  4a  +  7a2  -  17 

2  46.  Divide  20a5  -  2  -  27a2  +  18a 
by  (5a -3). 


3  47.  If  P  =  2 w2  +  7 n-  15, 

Q  =  10ji2  -  29w  +  21  and 

R  =  2m  -  3, 

find  (P  +  Q)  -5-  B. 

2  48.  Simplify  by  removing 

brackets  and  collecting 
terms : 

5a -3 (a -4)  +2(1 -  a)  - 
(2a  -  5) 


2 


49.  Simplify: 


12m6M5  -  o0msnT 
6m2n 


4  50.  If  AX  -  i K  =  2K  -  If 
find  the  value  of  K. 


FOR  ROUGH  WORK 


[OVER] 


Values 

6  51. 


6  52. 


A  line  parallel  to  the  base  BC  of  a  triangle 
ABC  cuts  the  sides  AB  and  AC  at  D  and  E. 
Prove  that  ABE  and  ACD  are  equal  in  area. 


FOR  ROUGH  WORK 


Prove  that  the  bisectors  of  the  angles  of  a 
parallelogram  form  a  rectangle. 


FOR  ROUGH  WORK 


Values 


Years 


Production  of  crude  petroleum  in  A 
10,000  bbls.),  1938-45. 


2  53.  (a)  By  what  percentage  (approx 

did  Canada’s  production  in  1938 
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